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THE NEW YORK DOCK BOARD plans have been ap- 
proved by the Sinking Fund Commissioners for the im- 
provement of the North River water front. The estimated 
cost is $11,327,640, and the plans propose the erection 
of five new piers ranging from 700 to 750 ft. long, and with 
slips between them 250 ft. wide, beginning near Charles 
Street and extending to Gansevoort Street, a distance of 
8,963 ft., or about 1.7 miles of wharfage room. And they 
also provide for seven piers, each 800 ft. long, between 
Bloomfield and West 23d Streets; two other 800-ft. piers, 
flanking the ferry slips opposite West 13th St., and one 
pier, 800 ft. long and 50 ft. wide, on the north side of the 
Bloomfield Street, with a short pier and 403 ft. of avail- 
able bulkhead space at West 22d Street. The aggregate 
wharfage room covered by the proposed improvement is 
25,450 ft. or 4.82 miles, exclusive of the room occupied 
by the ferry slips. These new docks are urgently needed; 
and at the meeting Mayor Strong stated that a tramp 
steamer, having on board a cargo valued at $700,000, was 
lately compelled by the lack of suitable wharfage to lie 
in the stream at anchor for three weeks. It was also posi- 
tively stated by Dock Commissioner Monk that the needs 
of this port had caused the organiation of an English 
syndicate which proposed to build 12 large piers, two dry- 
docks and two ferries on the Jersey coast, north of Rob- 
bins Reef, with direct railway connections. 





THE PORT ROYAL DRY DOCK 1s reported as ready 
for immediate service, the necessary dredging in the ap- 
proaches having been completed on June 7. 

SS 

THE STEEL STEAMER “JOHN ENGLIS,”’ built for 
the Maine Steamship Co. by the Delaware River Iron Ship 
Building and Engine Co., at Chester, Pa., is on her speed 
trial trip to Portland, Me. The “‘Englis’’ is designed for a 
16-knot steamer for coastwise service. She is 313 ft. 
long, 46 ft. beam and 21 ft. deep; her gross tonnage is 
1,987 tons, and her engines develop about 4,000 
I. HP., with 30, 48 and 75-in. cylinders and 54-in. 
stroke. Her single propeller is 16 ft. diameter and is a 
steel casting. She will carry 342 passengers and make her 
speed trial with 1,000 tons of freight on board. 

a @ 

A SPEED OF 34% MILES PER HOUR is said to have 
been attained by the steam yacht “‘Ellide,’’ designed by 
Mr. Charles D. Mosher, on a measured mile course at 
Dobb’s Ferry, on the Hudson River, on June 14. The 
yacht was built at the shipyard of Mr. Samuel Byre, at 
Upper Nyack, N. Y., for Mr. E. Burgess Warren, of Phila- 
delphia. It is an open boat, 83 ft. long, propelled by a 
single three-bladed screw, with quadruple expansion en- 
gines of 800-HP. A steam pressure of 250 Ibs. was car- 
ried, and both wind and tide were unfavorable. 


——— »——_ 


THE U. 8S. TORPEDO BOAT “PORTER” is making a 
series of official trial trips with a board of inspection 
aboard. The ‘Porter’ made the circuit of Long Island, a 
distance of nearly 300 miles, in 12 h. 35 m. running time, 
and in the face of a strong easterly swell and a fresh wind. 
She also made a record of a mile in less than 2 minutes, 
and ran 42 miles in 1 h. 50 m. The official report of the 
trials will be interesting when it appears. In a later trial 
it was found the “Porter’’ could turn in a circle 1,100 ft. 
in diameter; and in reversing from full speed ahead to 
full speed astern, and vice versa, she took only 25 seconds 
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and moved less than her own length before gaining motion 
in the other direction. 
sonnets 

A POST GRADUATE COURSE in naval architecture 
has been established at the U. S, Naval Academy at 
Annapolis, Md., by order of Secretary of the Navy Long. 
Past practice has been to send graduates of the Academy 
assigned to the Naval Constructors Corps to England 
and France for instruction in the designing and building 
of vessels. These American students abroad usually won 
class honors, and the English authorities have of late dis- 
couraged the future education of Americans at their 
schools. In this emergency both Cornell University and the 
Massachusetts Institute of Technology offered their ser- 
vices for this special instruction. Secretary Long, »ow- 
ever, thinks that this work should be done at a govern- 
ment institution, and in addition to the course established 
at the Academy he proposes practical work at the navy 
yards for the students in naval architecture. Naval Con- 
structor R, P. Hobson, who was educated abroad, will be 
the head of the new department at Annapolis. 

a Se 

THE APPOINTMENT OF A CIVIL ENGINEER in the 
U. S. Navy is thus provided for in a circular issued by the 
Navy Department to fill an existing vacancy: Applicants 
must not be less than 25 nor more than 35 years of age; 
they must pass a satisfactory physical examination before 
a board of medical officers of the Navy, and must also pass 
a mental and professional examination before a board ap- 
pointed by the Secretary of the Navy. Applications for a 
permit to be examined must be made to the Secretary of 
the Navy and these must be accompanied by testimonials 
of good moral character and evidence of American citizen- 
ship, and of having pursued a course of civil engineering 
at some professional institution of good repute, and of 
having had at least two years’ practical experience as a 
civil engineer. The mental and professional examination 
will be competitive and the candidates who pass a satis- 
factory examination will be arranged by the board in order 
of relative merit. The examination will be in writing and 
include testimonials, English grammar and composition, 
elementary physics, elementary geology, drawing, arith- 
metic, general knowledge of algebra, geometry, trigonome- 
try, analytical geometry, differential and integral calculus. 
Also applied mathematics, including mechanics of solids 
and fluids and strains in structures. constructional mate- 
rials, engineering constructions, including workshops, 
chimneys, quay walls, wharves, dry docks, sewers, yard 
railways, pavements, water distribution, foundations, etc.; 
surveying, topographical, trigonometrical and hydrograph- 
ical, and mapping same; instruments, their use and ad- 
justments. 

Candidates must present themselves before the board, of 
which Capt. A. H. McCormick, U. S. N., is president, at the 
Washington Navy Yard, at 10 a.m.,, on June 21, 1897. 
The other members of the present board are Assistant 
Naval Constructor R. B. Dashiell and Mordecai T. Endi- 
cott, Civil Engineer, U. S. N. 

—_—_—_@--—- 

A NAVAL STATION AT SEATTLE, WASH., is proposed 
by Lieut. A. B. Wyckoff, U. S. N. (retired), whose plan 
is to utilize Lake Washington for this purpose, as this 
lake will soon be connected with Puget Sound by the ship 
canal now under construction. The navy department is 
considering the advisability of laying up war ships, instead 
of keeping them in commission, and with this in view, 
plans have been made for basins of about 15 acres at the 
League Island (Philadelphia), and Mare Island (San Fran- 
cisco) navy yards. Lieut. Wyckoff advocates the selection 
of Lake Washington instead of constructing the Mare Is!- 
and basin, as there is no tide, and the fresh water would 
cause but little fouling of the bottoms, while the cost would 


be but small as compared with the construction of a tidal 
basin. 
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CONTRACTS ON THE ERIE CANAL improvement, ag- 
gregating $2,873,852 in estimated value, will be awarded 
this summer, the plans having been approved. Of this 
amount $1,683,555 will be expended on the Eastern Di- 
vision and $1,190,397 on the Middle Division. The con- 
tract work now under construction under the $9,000,000 ap- 
propriation amounts to $3,325,574; or $983,725 on the 
Eastern Division; $1,241,001 on the Middle Division, and 
$1,100,847 on the Western Division. 


o——_ 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was the derailment of a passenger train on the Grand 
Rapids & Indiana R. R. at Stone Station, Ind., June 14. 
The engine, tender, mail car and baggage car were 
ditched, and the front truck of the smoking car also left 
the track. The engineman was killed and three trainmen 
were badly injured. 

> 

A GERDOM BREECH-BLOCK, fitted to a 3.2-in. ,rapid- 
fire field gun, burst at Sandy Hook on June 11, after 900 
rounds had been fired with it. Mr. Gerdom, the inventor, 
says that the accident was probably due to the introduc- 
tion of a new experimental cartridge; six of these had been 
fired, but the head of the seventh gave way, allowing gas 
to enter between the tube and jacket of the gun. No one 
was injured by the accident. 
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A FIRE AT ELLIS ISLAND, in New York harbor, tn 
the early morning of June 15, destroyed the large but 
lightly constructed buildings of the government immi- 
gration station. There were comparatively few imml!- 
grants on the island at the time and there was no loss 
of life, but much personal property was destroyed, as 
well as valuable records of the immigration bureau, The 


buildings were of frame construction, sheathed with corru- 
gated iron, 
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ARRESTS FOR RUNNING OPEN STREET CARS 1N 
Brooklyn when the thermometer was below 60° F. have 
recently been made at the instance of the local Board of 
Health, which has an ordinance in force prohibiting this. 


THE HARDIE COMPRESSED AIR CARS running on 
l2ist St., New York city, have been in service for about 
ten months, making a total mileage of 28,444 miles, and 
carrying 100,272 passengers, 


‘ a 
ELECTRIC RAILWAYS are making slow progress in 
Great Britain, according to the London “Electrician’s’’ 
report of a discussion of a paper by Mr. A, K. Baylor 
entitled “Some Recent Developments in Electric Trac- 
tion Appliances.”’ It wag stated that “there were only 
something like 80 miles of electric tramways or railways 
laid as yet." The English engineers claim, however, to 
have been several years ahead of the Americans in the 
adoption of direct coupled engines and dynamos, The 
outcome of the discussion, says the ‘“‘Electrician,” was a 
victory all along the line for American invaders, and it 
concludes an editorial on the subject in these words: 

It is only natural that the American electric tractionist, 
having nearly annihilated the horse-car in his own coun- 
try, should, like Alexander, sigh for more worlds to 
conquer; and we must take it as a delicate compliment 
that his missionary efforts are eo largely directed towards 
showing the motherland the error of her tramways. 


-- e 

TWO ASPHALT PAVING CONTRACTS IN PHILADEL- 
phia have been declared illegal because the specifications 
called for Trinidad Lake or Bermudez asphalt or other lake 
asphalt equally good. Judge Pennypacker holds that ‘“‘it 
is by no means certain that there is a fixed standard of 
quality for the asphalt of either of these lakes.”” The 
owners of these deposits could of course comply with the 
specifications without question, ‘‘but their possible com-, 
petitors were left in entire uncertainty." The demand for 
lake asphalt the opinion upholds as within the power of 
the city. The contracts in question were awarded under 
an ordinance passed in June, 1806, authorizing the pav- 
ing of 35 streets with asphalt. The contract for 16 
streets was awarded to the Vulcanite Paving Co. at $1.95 
to $2.14 per sq. yd., and for another 16 to the Pennasyl- 
vania Asphalt Co., at $1.90 to $2.12 per sq. yd., one street 
going to another company. The Alcatraz Paving Co. of- 
fered to do the work at $1.65 per sq. yd. This was the 
lowest bid, but was rejected on the ground that the com- 
pany’s asphalt did not comply with the specifications, A 
taxpayers’ suit was brought to enjoin the award of the 
contract to the highest bidders, and this hag just been 
decided as above. The decision does not maintain, so far 
as we can learn, that the contract in this case should 
have gone to the lowest bidder, but simply that the speci- 
fications should have been more definite. 





ag eles 

THE DRAINAGE SYSTEM OF NEW ORLEANS has re- 
ceived at least a temporary setback by a decision in one 
of the lower courts against the constitutionality of the 
selection of the drainage commissioners otherwise than by 
the city of New Orleans, either through its officers or 


voting citizens. The case will go to the State Supreme 
Court. 
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A COMPRESSED AIR WORKERS’ UNION has been 
organized in New York by the men employed in sinking 
caissons, foundations, etc., by means of compressed air. 
This union has fixed a scale of wages graded by the 
depth of the working chamber below the water surface. 
For example, at 50 ft., for an 8-hour day, $2.50 is de- 
manded; below this depth the pay increases inversely with 
the length of the working day, until at 100 ft., about the 
limiting depth, the man is expected to work only 80 min- 
utes in one day and to receive for this $3.75. 

innate 

THE OFFICE OF SUPERVISING ARCHITECT of the 
Treasury, says Secretary of the Treasury Gage, will be 
filled by competitive examinations, conducted by the U. 8. 
Civil Service Commission. This commission will avail itself 
of the advice and co-operation of a committee of architects 
of established reputation in the preparation of such ques- 
tions as are intended to demonstrate the general and tech- 
nical knowledge, skill and administrative ability of the 
various candidates for the office. The late incumbent, 
Mr. Aiken, technically holds office until July 30. Secretary 
Gage is also strongly in favor of public competition in 
securing plans for public buildings; and as the Tarsaney act 
of Feb. 20, 1893, authorizes the Secretary to obtain plans 
in this manner, he has decided to give this statute, for the 
first time, a practical test at the first opportunity. This 
act, in the opinion of the Secretary and leading architects, 
should be amended s0 as to provide for the payment for 
the work of preparation of plans rejected; otherwise it 
would be difficult to induce leading architects to enter the 
competition. They will join in the first competition, how- 
ever, trusting to Congress to later amend the law. 
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ESTHETIC DESIGN IN EUROPEAN BRIDGES. 
By Robert Grimshaw. 
(With two page engraving.) 

In America far too little attention is paid to the 
bridge considered as a decorative figure in the 
landscape. Too often (especially in the case of 
railway bridges) does the structure appear as a 
sullen streak across a smiling landscape, or as a 
rude scaffolding, shutting out more or less com- 
pletely the attractive features of the view, or ob- 
truding itself so completely that the attention is 
arrested thereby and refuses to leave the offen- 
sive element. 

In striking contrast with this are the European 
—especially the Continental—bridges and viaducts 
which often have imposing portals and in no few 
cases are ornamented at each pier with statues 
or groups of a high degree of artistic merit. This 
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viding a handsome and imposing, not to say ro- 
mantic, entrance, which not even railway tracks 
can ruin, 


At Strassburg a plain lattice girder in three 
spans has been raised somewhat from the com- 
monplace by so-called Gothic entrances, and sim- 
ple pinnacles at the piers, (I say so-called because 
the Goths, so far from having any architectural 
style of their own, spent a large portion of their 
time in destroying that of other people. What 
most of us call the “Gothic” is really the “‘pointed”’ 
style.) 

In the new Tower Bridge over the Thames at 
London, the engineer was confronted with practi- 
cal problems which alone would have excused him, 
in America, for having made an exceedingly ugly 
structure; but as will be seen in the photograph, 
it is even possible to make such a prosaic thing 





Portal of Karl's Bridge over the Moldau, Prague, Bohemia. 


is not merely the case where bridges are of con- 
siderable importance as engineering works, but 
the principle extends down to minor structures; 
and not only where the position is one of import- 
ance, but in cases of relative insignificance as re- 
gards the neighborhood. 

To illustrate more practically by photographic 
views than by a mere “‘say-so,” I will commence 
by showing a short single-span iron bridge over 
one of the canals in the shipping district of Ham- 
burg, a district built up of a curious medley of 
magnificent new warehouses or “Speicher,” and 
century-old, low-ceilinged, many-storied buildings 
which do not fall down only because they are too 
crowded even to lean far. This ‘‘Kaiser Brucke’”’ 
shown here, as seen from Dovenfleth, has hand- 
some allegorical statues at the entrance which re- 
deem it from being a simple plain wrought iron 
truss (with especially ugly tension members to 
support the floor) and make of it a decorative 
feature. 

In the same city, the old bridge over the Elbe, 
with its curious (and uneconomical) ‘“‘fish-belly” 
girders, making graceful reverse curves, has a 
simple but effective arched portal at each end, and 
by no means spoiled the landscape, or what little 
landscape there was. In the new bridge, over the 
same stream, and having the same type of girder, 
the portal is far more ambitious and decorative; 
and we note that it is planned for a future en- 
largement of the bridge to double width and car- 
rying capacity. 

If we cross the Rhine at Koeln (miscalling that 
city Cologne if we think proper), the railway 
bridge, while in itself particularly straight, mon- 
otonous, and unsatisfactory as an architectural 
element, is somewhat redeemed by the entrance 
towers, between which is a really good equestrian 
statue; and half-way over there are towers which 
break the view of the huge girder, and help greatly 
to atone for the propinquity of so commonplace a 
bridge to so wonderful a structure as the great 
“Dom,” or cathedral. 

If we journey to Mainz we find that the engi- 
neers of the bridge there, while selecting a very 
ordinary type of truss for their bridge, have been 
wonderfully helped out by the architects, in pro- 


Portal of Railway Bridge at Mainz. 


as a lift-bridge “a thing of beauty and a joy for- 
ever.” 

Of course the graceful catenary lines of the link 
or rope suspension bridge aid, in themselves, 
to keep the structure from being a landscape-de- 
stroyer; yet the towers help greatly. The illustra- 
tions show two examples, chosen at random, that 
over the Elbe, between Bodenbach (Bohemia) and 
Tetschen (Saxony), and that over the Danube at 
the twin city of Buda Pest, Hungary. 

Of the “rigid suspension” type there are as yet 
not many examples; and architecturally it is a 
“tough nut to crack.” I show here the one be- 
tween Loschwitz (where Schiller wrote ‘Don 
Carlos’) and Blasewitz (who does not remember 
“Gustel aus Blasewitz?”), both suburbs of Dresden 
lying on the Elbe. Unfortunately for the lanu- 
scape, this bridge (which is claimed to be the 
strongest in the world) is painted cobalt blue. 

That noble portals are not necessary to beauty 
in a bridge, however, is attested by the structure 
at Coblenz, in which the roadway intersects the 
arcs of the girders on scant lines, instead of as 
chords, as in an under-road bridge, or as tangents 
in a deck design. 

A very simple treatment of the piers, by build- 
ing two of them up to the full height of the road- 
way, and capping the rest with pyramidal ma- 
sonry, is effective, as seen in the old bridge over 
the river Main at Frankfurt. The view here given 
is taken from the right bank. 

Carrying all the piers up to the roadway level, 
and making of their summits balcony-like resting- 
places is a frequent treatment, a good example of 
which is seen in the recently-finished Carola 
Brucke over the Elbe at Dresden. Here the effect 
is increased by pavilions at each end of the first 
land piers, and by ornamental obelisk-like lamp- 
posts at the others. 

At Mainz we find a graceful handling of the 
piers and a very simple but effective entrance, 
in the new road bridge, as shown in the illustra- 
tion. 

Going to the capital of Germany, we are im- 
pressed with the liberal appreciation of the sculp- 
tor’s art in the design of at least two of her 
bridges—that by the Schloss or imperial castle, and 
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the Friedrich Brucke—the view of whi 
tally shows the Bourse in the backer 

If we take a journey to Vienna (wh; 
trians have a habit of calling Wien. 
usage), the Elizabeth bridge at once 4 
attention by the liberal use of statuary 
tuate, instead of conceal, the details 
tion. What would otherwise be a ¢} 
as much too wide in proportion as the R 
at Koeln is too long, is made an eff, 
tectural ornament in a city by no mean; 
noble and graceful instances of the bui 

But if Mainz shows how a romantic | 
redeem commonplace girders, and Dr 
lin and Vienna give examples of grace a 
in pier-treatment, Prag, that city of 
and five towers, combines in her Karlsh; 
the Moldau, the advantages and beauti 
methods. This massive stone arch bridge 
ing the main city with the “Mala St: 
“Kleine Seite,” on which is perched th: 
cent Hradschin palace and the Cathed: 
Veit, has each pier accentuated by a 
statuary, any one of the groups being » 
a place in a public square, which the not 
towers with their great pyramidal roofs . 
elaborately-sculptured facades, strike {} 
with wonder. This bridge is so wond: 
also so famous—that I cannot refrain fro 
several views of it. One shows the genera 
ment of arches and piers—the latter perha, 
what disfigured by ice-breakers a littl 
upstream side, but massive and imposing 

Crossing this bridge from the main part 
city, we are confronted by a single tow 
pyramidal roof, sharp turrets, florested de. 
and a simple, but graceful pointed arch, sp 
the entire roadway. To the right is a fin 
of some dead and gone King or Kaiser, | 
is but an accessory; the noble tower riv th 
attention. As we cross, we find at each pier. o: 
each hand, a statue or a group, well carved j; 
stone, and of religious import; for we ar Na 
Catholic land. One of these statues is disficur 
by a commonplace housing or booth, with 
descent electric lights as a trimming. But it 
no means a modern, or a commonplace statu 
is it not the semblance of the holy Nepomuk, 
tron saint of Bohemia, and is it not gravely 
lated that in some bygone war, when strong ; 
“eut each other’s throats for the love of God 
when it was thrown over into the river i 
floated?” 

Looking back at the entrance tower through 
which we passed we find its facade, while not s 
elaborately decorated with shields of many quar- 
terings, the arms of proud bridge builders and 
destroyers of centuries of more or less distin 
guished (and less or more respectable) lineag 
is still noble and imposing; while straight ahead 
on our way to the Hradschin, we find a wid:!; 
different treatment. Two towers, of different 
heights and far different constructive and orna 
mental details, are connected by a short curtai: 
wall, in which is pierced the archway. Bishops : 
and saints, with dignified mien and impressiv: é 
gesture, give us their blessings or their sanction ’ 
and remind us that we are going to the wonder- 4 
ful cathedral where the mortal remains of th i 
holy Nepomuk repose in state in what is at on 
sarcophagus and monument—a silver masterpi: 
weighing, so say the guide-books (and there s 
no reason to doubt them) two gross tons. 
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REASONS FOR THE LOW FUEL ECONOMY OF ELEC 4 
TRIC LIGHTING STATIONS.* 
By Fred R. Low, Assoc. M. Am. Soc. M. E. 


In your last report you submitted returns from 81 e¢! 
tric light stations using coal as fuel, showing the fo! 
ing results obtained in actual practice: 





Lbs. 
Watt-hours coal per 
per Ib. coal. K-W.-ho 
MARINER: 20 so'e sc cecvces & wecdeece 237 4.22 
DEUTER nc ccc cascenceccecsenve ° 33 30.3 
RVR 6 60s ove csv cicdssteateues 108 9.26 






In your conclusions you call attention to the fact th: 
at the Chestnut Hill pumping station, at Boston, 
effective horse-power had been developed on 1.34 lbs. 
coal per hour. If a steam dynamo can be constructed an‘ 
operated as efficiently as was this steam pump, it will d: 










* Condensed from a report to the Committee on Data 
of the National Electric Light Association. 












‘ 


pie 


iis 


< 





17, 1897. 


ENGINEERING NEWS. 





TT 


-s¢ + 1.84 = 557 watt-hours per Ib. of coal, and re- 
oy 1,000 + 557 == 1.8 Ibs. of coal per kilowatt 
xed to account for this difference between the 
iency attained in the every-day practice of: elec- 
ions and the efficiency apparently attainable in 
ications of power. 

frst place, the standard which you have set is, 
no doubt, extremely high. The Chestnut Hill 
lds the world’s record for steam efficiency, hav- 
ped an indicated horse-power on a consump 
11.22 Ibs. of steam per hour, and embodies all 
ements of modern engineering. There is no rea- 
i an equally efficient engine can not be built and 
i to a dynamo, should it appear advisable to incur 
nse of all this refinement, for the attainable dif- 

n expense of maintenance. 
are steam dynamos now running on 13 lbs. of 
er I. HP., which, with a difference of 15% between 
lieated and electrical horse-power, and an evapora- 
° 10 Ibs. of water per Ib. of coal, would require 


1,000 


- = 2 (prox.) Ibs. of coal per kilowatt hour, 
S 746 x 10 
ioliver 500 watt-hours per Ib. of coal; and these fig- 
ictually attainable with existing steam dynamos for 
t periods under test conditions, are what should be 
sared with the record-making test of the pumping en- 
gine in your report. 





Steam Equivalent® Equivalent 
per HP. hour.——+ coal per watt hours 
licated. Effective. K-W. hours. per Ib. coal. 
11.22 13.4 1.8 557 
13 15.3? 2 


Calculated from water pumped against pressure. 

Electrical HP., 746 watts. 

Caleulated on evaporation of 10 Ibs. water per lb. coal. 
Thus reduced, the question becomes one of accounting 
r the difference between results obtained by a high- 
ass engine, running under test conditions, and those 
btained by an entire station, under running conditions 
volving not only the decreased efficiency of the units 
nder unfavorable load conditions, but all the stand- 
g losses of the station, inferior fuel, ete. The difference 
il be made up mainly from the following items: 


1. Decreased boiler efficiency. 

2. Lesser normal efficiency of engine. 

3. Impaired conditions of engines. 

4. Unfavorable engine load. 

5. Leakage. 

6. Condensation. 

7. Auxiliaries, 

8. Heating. 

Each of these separate causes is discussed by 
Mr. Low at length. We abstract only his conclu- 
sions as follows: 

Under “Decreased Boiler Efficiency” heshowsthat 
the influence upon the economy of a boiler of run- 
ning it at a considerable variation from its normal 
rating is very small, and he concludes that the in- 
fluence of the variable load of an electric light 
station upon boiler economy has been much ex- 
aggerated. He finds, however, that when a boiler 
is laid off under banked fires it becomes a serious 
drag on the station. Hence, so far as economy is 
oncerned, it appears to be better to force the 
boilers hard for the hour or so of maximum load 
than to keep boilers under banked fires to carry 
the load at that time. 

Under “Lesser Normal Efficiency of Engine,” 
he points out that an electric lighting engine 
which has to run when the demand comes, no mat- 
ter what its condition, and cannot always be laid 
ff for repairs when repairs are needed, cannot 
give as high economy as if it were in first-class 

indition. 

Variation of engine loads is a factor of import- 
ince. An engine must run at low economy either 
when its load is rapidly changing or when it is 
running under a steady load materially less or 
greater than the load for which it can give maxi- 
mum economy. Here is where good management 
by the Chief Engineer of a station comes in. He 

ught to know the most efficient load for each 
of his engines and see to it that as large a propor- 
tion as possible of the station’s output is generated 
under these conditions. 

Leakage is an astonishingly large factor with 
ll classes of engines. The loss of water even 
from surface-condensing engines is well-nigh in- 
explicable, 

The trials of the “Iona,” by the Research Com- 
mittee of Mechanical Engineers, showed that the 
quantity of water required to make up leakage 
was about 6% of the total feed, although, beyond a 
slight leakage at the feed-pump gland during a 
portion of the trial, there was nothing apparent to 


the many observers which would account for such 
& loss. 


Condensation from the piping, etc., represents a 
large loss of heat. Only 15 sq. ft. of bare pipe 
surface exposed are sufficient to use up a horse- 
power of steam. 

Auxiliary engines about a station often use large 
amounts of steam, even though they develop small 
amounts of power. Heating the station, offices, 
etc., even when done by exhaust steam, means of- 
ten a back-pressure on the engines. The paper 
concludes as follows: 


In the following table, I have undertaken to show, for 
the few stations from which reliable data have been pro- 
curable, the proportions which the various demands upon 
the coal pile bear to each other and to the whole. The 
column headed ‘‘efficiency’’ shows the percentage of the 
coal actually used that would have been used by the stand- 
ard equipment (10 Ibs. of steam per hour and the electrical 
horse-power 85% of the indicated). Under ‘‘engines’’ is 
the percentage of the total coal consumed by reason of 
the lesser eficiency of the engines; under ‘conversion, 
the percentage of the coal consumed by reason of the 
conversion losseg exceeding the standard. The next three 
columns give the percentage of the total coal used to sup- 
ply leakage, condensation and auxiliaries. The column 
under ‘“‘boilers’’ gives the percentage by which the con- 
sumption was affected, by reason of the fact that the 
boilers evaporated more or less than 10 Ibs. of water 
per lb. of coal, while the column of “‘unassigned”’ gives 
the aggregate of all the losses not separately reported. 
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LIGHTING DARK ROOMS BY REFLECTION. 


An interesting exhibit of a method of lighting 
the rear portions of imperfectly-lighted rooms, 
such as long storerooms, fronting on a narrow 
street and having windows only in front, is being 
made by the Luxfer Prism Co., at 24 Beekman St., 
New York city, 170 Lake St., Chicago, and 58 
Yonge St., Toronto, Canada. The general office of 
the company is in the Rookery Building, Chicago. 
The system consists of a window built up of sec- 
tions of plate glass, one side of which is formed of 
a series of parallel horizontal prisms each about 
14-in. in depth. The daylight is received in a nearly 
vertical direction from so much of the sky as is 
visible in the narrow street or well, into the upper 
horizontal side of the prism, and is reflected by the 
inclined side in a horizontal direction through the 
room, Long basements or cellars which receive 
light only through sidewalk vault lights are also 
lighted by prismatic blocks of glass inserted in the 
iron framework of the vault lights. The light re- 
ceived from these vault lights is first transmitted 
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Pig. 1.—Prism Plate Glass for Windows, Made by the 
Luxfer Prism Co., Chicago. 


downwards at an angle and is then further re- 
flected in a horizontal direction by a vertical 
screen of horizontal prisms. Fig. 1 represents one 
of the sections of the vertical windows, and Fig. 
2 one of the prismatic blocks used in the vault 


lights. 





The effectiveness of this system of lighting long 
storerooms and basements, as witnessed by a mem- 
ber of the staff of this journal at the exhibition in 
New York city, is quite surprising. The room at 
the level of the street is provided with ordinary 

which are hinged two of the 
covering the upper half of the 
When the screens are folded back so 


windows, inside of 
prismatic screens, 


windows 





Pig. 2.—Luxfer Prism for Vault Light. 


that light comes 


through the ordinary windows 
only, the rear of the room is very poorly lighted, 
but on covering the upper half of the 
with the prismatic screens a flood of 
thrown to the rear. 


window 
light is 
A similar increase of light is 
made in the basement, which is ordinarily lighted 
by a sidewalk light, when the prismatic screens 
are put into the proper position. 

The angle of the reflecting side of the prism has 
to be proportioned to the angle at which daylight 
is received, and therefore prisms of many different 
angles are made to suit different locations. In 
fitting a room with the prismatic windows a sur- 
vey is first made to determine which angle of prism 
is most suitable. 

The inventor of the system is Mr. James G. Pen- 
nycuick, of Toronto. The Luxfer Prism Co. has 
acquired his patents, and has employed Prof. O. H. 
Basquim, formerly professor of physics at the 
Northwestern University, to work out the scientific 
problems involved, which involve the laws of op- 
tics and experimental determinations of the re- 
flecting powers of different kinds of glass. The 
company has also secured control of patents for 
the Winslow system of electric glazing, by means 
of which the sections of prismatic plates are built 
into windows. The edges of the sections are fitted 
with copper strips which are joined together by 
electric brazing, the result being a much stronger 
construction and one obstructing the light much 
less than the ordinary method of making leaded 
glass windows. 
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TESTS OF VARIOUS FURMS OF BRACING FUR 
WOUDEN TIMBER BENTS. 


A series of experiments upon the relative 
strength of different forms of bracing of timber 
bents were recently conducted, under the direction 
of Prof. Edgar Kidwell, of the Michigan Mining 
School, by Messrs. E. W. Durfee and Frederick P. 
Burrall. The results of these tests are published 
in full in Vol. IV. of the Proceedings of the Lake 
Superior Mining Institute. 

In these tests the principal members were not less 
than 4x4 ins., with bracing of proportionate size. 
The sill of the bent was securely anchored, and a 
thrust was applied to the caps, tending to force 
the bent over in its own plane, and the relation be- 
tween the amount of yield and the force producing 
this yield was measured with provision against 
sidewise movement. The stress was applied by 
means of a 100,000 lb. Riehle testing machine, in 
a manner fully illustrated and explained in the 
original article. All bents tested were of the same 
inside dimensions, or 6 ft. high and 6 ft. between 
posts; they were carefully made of 4x4 in. white 
pine taken from the same stock and built by the 
same man. 

In Bent No. 1, the cap and sill were 12 ft. 8 in. 
long, and the braces were 2 x 4 in. white pine, 
with 2 in, dimension in the plane of the bent. The 
braces were cut to a driving fit into notches in the 
posts, cap and sill, and in each end of the braces 
were driven two 3% in. No. 12 wire nails. The 
posts were mortised into the cap and sill, and 








372 


——_— ee nn ee ee nn nen 


held by 44 in. oak pin at each joint. Bent No. 2 
differed from No. 1 in the position and fastening 
of the braces; these were placed with the 4 In. 
dimension in the plane of the bent, with 1% in. 
tenons let into mortises in cap, sill and posts, se- 
cured by % in. oak tree nails. Bent No. $ had a 
cap and sill only 8 ft, 8 ins, long, with all bracing 
on the inside of posts. There were two 3 x 3 in. 
diagonal white pine braces, extending from sill to 
cap, halved at the center and bolted at this joint; 
the posts were mortised to cap and sill. Bent No. 
4 had cap and sill 9 ft. 2 ins, long, and the eight 
corners were braced by cast-iron knees, each held 
in place by eight % x 5\4-in. bolts. In this case the 
posts butted square against cap and sill, fastened 
only by the bolts in the knees. Bent No. 5 only 
differed from No, 4 in the form of the knees, the 
latter having % x \% in. lug at each end. Bent 
No. 6 differed only in having the lug at the 
center of the leg of the knee. Bent No. 7 was pe- 
culiar in having a form of brace not hitherto used 
for wooden bents in the Lake Superior region. This 
is a cast-iron T-section brace, with the ends ter- 
minating in a shoe with a lug at the toe. The 
shoe was wider than the brace itself. The 
claimed advantage of this form of brace is that 
it can be set up tight by driving the spikes, or 
tightening the bolts when these are used; and the 
lug prevents sliding along the timber. In this 
bent the posts were fastened to the <iil and cap 
by two %x5%-in. bolts at each end, passing 
through the cap and sill and screwed into nuts 
boxed into the posts. In Bent 7a, the connection 
betweeen cap and sill and the posts was made by a 
5 x8 in, lag-screw instead of by bolts. 

Prof. Kidwell states that these tests covered 
the forms of bracing in most common use in the 
copper mining district. No. 2 is the most com- 
mon in all forms of framed structures. No, 1 is 
used at the Huron Copper Mine in the stamp 
mill, and in the shaft-house and stamp mill of the 
Centennial Copper Mine. It is cheaper than No, 2, 
can be made to a tight driving fit at the beginning 
and can be wedged up tight when loosened by 
shrinkage. No. 3 is little used in the Lake Supe- 
rior mining districts. Iron knees were introduced 
seme years ago to avoid the evils due to the 
shrinkage of the braces, and they are now exten- 
sively employed at the Calumet and Hecla and the 
Tamarack mines, No. 6 being the ordinary form. 

The following summary of the conclusions 
reached from the tests will indicate the compara- 
tive merits of the several forms of bracing tested: 

1. Form in Bent No. 1 can be made tighter on the start 
than No. 2,but the latter has the greater ultimate strength. 

2. No. 3 is a rigid form if the forces tending to distort 
it are very moderate, but it cannot stand heavy stresses. 

8. No. 3 is a rigid form under moderate loads, but can- 
not stand heavy loading. 

8. Nos. 1, 2 and 3, show greater strength and rigidity 
accordingly as they are more heavily loaded on top. 

4. No form of iron knee tested gave a very rigid bent, 
as the latter had to be deflected more than could be al- 


lowed in practice, before the bents exhibited much 


strength. ; 
5. If iron knees are used, itis better to use the plain 
pattern, instead of the usual form provided with lugs 


or cogs, 
6. The brace in No. 7 gives a more rigid structure than 


any of the iron knees, and when merely spiked on is 
strong enough for any structure not subject to heavy 


shocks. 
7. This brace when reinforced with bolts is probably 
better than any form now in use, as evidenced by test on 


a. 

: &. There are reasons to believe that this brace can be 
so designed that, apart from its greater efficiency, it wii: 
in the end be as cheap as the fron knees. 


We advise any of our readers interested in this 
subject to procure a copy of the report of these 
tests, which has been reprinted from the ‘“Proceed- 
ings of the Lake Superior Mining Institute” In a 
separate pamphlet. Copies can probably be ob- 
tained by application to Professor Kidwell,Hough- 


ton, Mich. 
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OIL FOR LAYING DUST on track ballasted with gravel 
and cinders is being used on the West Jersey & Seashore 
R. R. Mr. J. H. Nichols, Assistant Engineer, informs us 
that this plan has passed the experimental stage, and 
that they are only waiting the completion of a car for dis- 
tributing the oil mechanically to cover all dusty places 
on the road. At the present time there are about four 
miles of track so treated. The rails are kept clean by 
means of a shield. The result obtained is a complete free 
dom from dust at points which were formerly the most 
dusty on the division. The spraying will be required but 
once a season after the renewal of ties. When it becomes 
necessary to disturb the track for repairs it will probably 
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be necessary to spray again, but it is thought that after 
not more than three applications the ballast will be impreg- 
nated with the oil to a sufficient depth to render subse- 
quent treatment unnecessary. The oil is of a special 
kind, having two properties fitting it for this use: (1) it 
is penetrating and tenacious, and (2) it is not combustible 
as used, but can only be burned by converting it into a 
spray almost resembling a gas in fineness; it is almost 
without volatile ingredients and has therefore but little 
odor (and that not of an unpleasant character), even when 
first applied, and this odor decreases on exposure. The 
oil can be distributed in place at a total cost of less than 
$50 per mile of single track. 
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ENORMOUS TANK ENGINES, of 103 tons weight, have 
been built by the Hyde Park Locomotive Works, of Glas- 
gow, Scotland, for the Mushkaf-Bolan Division of the 
Northwestern Railway (State Railways), of India. This 
line, which was described in our issue of July 12, 1894, has 
curves of 600-ft. radius and grades of 4%, up which latter 
grade one of these engines will haul a train load of 220 
tons exclusive of the weight of the engine. They have 
outside cylinders, eight coupled driving wheels (the third 
pair being the main drivers), and a_ single pair 
uf leading and trailing wheels, each carried on a 
radial axle. Sand jets are fitted for the outer and main 
driving wheels. The Laird type of crosshead is used, and 
the main and side rods are of I-section. The boiler has 
an extension smokebox, and the tanks are placed on each 
side, with a small coal bunker behind the enclosed cab. 
As in that climate the water in the tanks becomes too 
hot to feed by injectors, a feed pump, capable of working 
with water at 180° is fitted in addition to the usual in- 
jector equipment. These engines are almost the heaviest 
engines in the world, the total weight being 206,276 Ibs.. 
with 155,932 Ibs, on eight driving wheels. The Johnston 
compound duplex engines on the Mexican Central 
Ry. weigh 230,000 lbs., with 200,000 lbs. on twelve driv- 
ing wheels. The tank engines working the St. Clair tun- 
nel weigh 195,000 lbs., all of which is carried on ten driv- 
ing wheels. The Indian engines run on a track laid with 
100-lb, rails on the heavy grades, and the general di- 
mensions of these engines are as follows: 





Driving, WHOIS i6s6icie. cvmian b00recsewsinics BSUS 
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Wheel base, total ....... Heid? Jhivetn eae te * 
Weight in working order: 
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Boiler pressure ....... chiens huis Gag a need haem 180 Ibs. 
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Heating surface, total ............. ium 
Capackty ef tanks 6.siccisc dc vcsc ve +-+...2,640 gallons 
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A MASONRY VIADUCT, 1,800 ft. long, has recently 
been built at Mussy, France, by the Paris, Lyons & Med- 
iterranean Ry. for its new line from Paray-le-Monial to 
Lozanne and Givors. There are 18 semi-circular arches 
of 82 ft. 2 ins. span, and at the deepest part of the valley 
the rail level is 197 ft. from the ground. The piers are 
16 ft. 5 ins. x 34 ft. 8 ins. at the springing line, except 
three, which are 23 ft. x 34 ft. 8 ins. The piers have a 
batter of 1 in 40 on the wide faces, and 1 in 20 on the 
narrower faces. The arches are 26 ft. 6 ins. wide. The 
concrete filling above the arches has a concave surface 
to receive the ballast. The rails are level with the coping, 
and an iron railing is built along each side. The stone 
was brought by a special railway line from quarries 5 miles 
distant, and all material was handled by cars on an ex- 
tensive system of narrow gage tracks. As no sand could 
be obtained conveniently, the decomposed granite of the 
district was used, being crushed, screened and washed 
by special machinery. In the erection of the piers no 
scaffolding was used, but piatforms were built 88 ft. long 
and 10 ft. wide, supported by girders resting on jacks 
on the piers. Each platform could carry a load of 6 tons 
at the middle, and had two tracks of 19% ins. gage, witu 
crossings and turntables for handling the stone. When the 
limit of the platform was reached, the girders were raised 
by the jacks and the work then proceeded with. At the 
springing level the piers were connected by five steel ca- 
bles, 5 ft. 5 ins, apart, on which was laid planking, so 
as to form a series of flying bridges. When the arch cen- 
terings had all been erected, a light trestle, 10 ft. wide, 
was erected for the whole length of the viaduct above the 
piers and centerings, and on this were two tracks of 20 ins. 
gage for transporting material. The stone, etc., Was de- 
livered at the base of the viaduct and hauled up an in- 
clined plane on the slope of the valley to the level of the 
trestle. This was done by a 25 HP. hoisting engine, which 
also hauled the cars on the trestle tracks. The engineers 
for the railway company were Messrs. Geoffroy, Moris 
and Ponthier. The contractors were Messrs. Vaysserye. 
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THE SHONE SYSTEM OF LIFTING sEw 
used at Far Rockaway, N. Y., where three 
have a daily capacity of 1,584,000 gallons. 
years past the Shone system has been inst. 
Haven, Lynn, and Worcester, Mass. (the lat: . 
at purification works); Ithaca and White p a 
Portsmouth, Va.; Charleston, 8. C.; Chica: 
Winona, Minn. The largest plant is at Port 
and has a capacity of 3,750,000 gallons a ¢ 
the plants have less than 720,000 gallons 
number of the plants have the air compresso: ted 
water-works or electric light or power static: vl 
fecting an economy in operation. Most of ; 
serve only partial sections of the respective cit, 
for gravity sewers. The above information 
our request, by Mr. Urban H. Broughton, Ass: 

Cc. E., Engineer and Manager of the Shone « hal _ 
Building, Chicago. In our issue of Aug. 4, 19. 
peared an extract of a paper by Mr. Isaac Shone 
the Shone system and its applications in d: The 
Shone plant of 26 ejectors at the World's Colu R 

position was described in our issues of March 2 iJu 

27, 1893. 
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THE REBUILDING OF BOMBAY, INDIA 
ing seriously discussed by the authorities of 
They believe that the opening up of new an ade: 
streets and the pulling down and rebuilding of wh 
some habitations are the best and cheapest mea 
venting spread of disease in that city. An est 
mitted to the municipality puts the cost of work 
at $10,000,000, and it is believed that the mon: 
borrowed in England at 3%%, provided that the 
and interest are guaranteed by the government o 
of Bombay. 

—_———_oq——_— 

THE GREATEST DENSITY OF POPULATION |\ pip 
world, says the “Indian Engineer,”’ is claimed for [io: 
bay, and is only disputed by Agra. The popu 
Bombay amounts to 760 persons per acre in certain areas 
and in these sections the street area only occu; ) 
fourth of the whole. If the entire population massed 
the streets for any purpose the density would equal 3.4 
persons per acre. 

THE WILL OF THE LATE ALFRED NOBEL 
glycerine fame, who devoted the bulk of his fortune to th: 
advancement of science, is thus abstracted by U. s 
Minister Ferguson, of Stockholm, in the part relating ; 
distribution of prizes: Mr. Nobel left between 30,1W0 (iw 
and 35,000,000 kroners, which, at 3% would yiell f; 
$240,000 to $270,000, to be annually distributed in fi 
equal prizes; though, it is also said that heirs a: r 
testing the will and it may be some years before the ex 
ecutors can perform their duties under the will. [Ly « 
terms of the Nobel will one prize goes to the person having 
made the most important discovery or invention 
science of physics; a second prize to him who has mad 
the most eminent discovery in chemistry; a third for th 
most important discovery with regard to physiolog) 
medicine; a fourth prize to the one producting the most 
distinguished idealistic work of literature, and 
prize to the person who has worked the most or bes! { 
advancing the fraternization of all nations and for abolish- 
ing or diminishing standing armies and promoting prac 
These prizes are to be awarded as follows: For plysin 
and chemistry, by the Royal Swedish Academy of Scicnc 
for medicine, by the Carlinska Institute at Stockholm: 
for literature, by the Royal Swedish Academy, at Stock- 
holm, and for the propagators of peace by a committee 
of five selected by the Norwegian Storthing. All nations are 
invited to compete. Minister Ferguson says that he has 
received many letters from students and investigators in 
the United States and he publishes this answer as em- 
bodying about all that is known concerning Mr. Nob:l's 
bequests at the present time. 
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THE COAL PRODUCTION of the United States for 
1896, according to compilation made by Mr. E. W. Par- 
ker, statistician of the U. S. Geological Survey, amounted 
to 190,639,959 short tons (2,000 lbs.), valued at the mines 
at $195,557,649; against 193,117,530 short tons, valued at 
$197,799,043 in 1895. The amount of coal mined in Ponn- 
sylvania was 53,771,890 tons anthracite and 49,101,148 
tons bituminous. The average price obtained for anthra: ite 
at the mines increased from $1.41 in 1895 to $1.51 i 
1896, while the average price for bituminous decreased 
from 86 cts. to 83 cts. Illinois is second to Pennsylvania. 
with nearly 20,000,000 tons, and Ohio and West Virginia 
mined each nearly 13,000,000 tons. Alabama comes 1°! 
with nearly 6,000,000, then Maryland, Indiana and Iowa 
with about 4,000,000 each. Kentucky mined a little over | 
3,000,000, and Kansas, Tennessee and Missouri each min’ 
over 2,000,000. Wyoming and Nebrasha are taken toget!)© 
and credited with over 2,000,000 tons, and Virginia, Mov 
tana, Indian Territory and Washington each produced 
over 1,000,000 tons. The states which produced coal 
smaller amounts are Arkansas, New Mexico, California a! 
Alaska, Georgia and North Carolina, Michigan, North D.- 
kota, Oregon, Texas and Utah. 

The total figures for the United States agree quite close’! 
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given in Rothwell’s ‘‘Mineral Industry,’ Vel. 
we gave in last week’s issue, viz., 187,373,577 
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A NEW STEAM METER: 


trate herewith a new steam meter, which 

recently patented by Mr. G. C. St. John, 

<ident of the New York Steam Co., 2 Cort- 

New York city, and has been put in use 
company for measuring the steam sup- 

its customers. Fig. 1 is an exterior view 

»mplete apparatus, including the register- 

iratus and a trap for draining the water 
ensation out of the steam before it reaches 

er. Fig. 2 is a sectional view, and Fig. 3 

-ram showing the method used in standard- 

r calibrating the meter. The principle upon 

the meter works is thus explained: A heavy, 
ertical conical-shaped plug, with a slight 

ier at about the middle of its length, forms 

. which closes a circular opening in a hori- 

plate which divides a steam chamber into 

parts, upper and lower. When the steam 

ire is the same above and below the division 

the plug closes the opening and no steam 

ses through. When the pressure above the 
plate is decreased to such a point that the unbal- 
4 | pressure acting upon the valve just exceeds 
weight of the valve it will rise, opening the 
and allowing enough steam to pass through 

, keep the difference in pressure acting on the 
ilve above and below the opening at an amount 
h will keep the valve floating in the ascend- 

x current of steam. With a constant pressure 
f steam supplied to the lower chamber and a con- 
stant outflow from the upper chamber the valve 
vill take and maintain a constant position; if the 
outflow is increased the valve will take a higher 
position, so as to increase the area of the annular 
opening between the valve and its seat. If the 
lower portion of the valve were made truly conical 
the rise of the valve would not be strictly propor- 
tioned to the flow of steam, and its outline is, 
therefore, made slightly curved; the form of this 
urve is determined for each size of meter by ex- 
periment, and the curve is such that the rise of 
the valve is directly proportioned to the quantity 
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Fig. 1.—Steam Meter. Patented by G. C. St. John, 2 Cort- 
landt St., New York City. 


of steam which flows through the opening. The 
amount of rise of the valve is registered by means 
of a pencil, carried at the end of a bell-crank 
lever and resting upon a slip of paper which is 
moved by clockwork at a uniform rate. 

Referring to the sectional view, Fig. 2, the steam 
enters the meter at G, passes through a circular 
bushing in the plate at 23, lifting the valve 11, 
which is held in a vertical position by round 
bronze rods passing through holes in plates above 
and beneath at O and 20. On the lower end of 
the rod, at C, is attached a round plate working 





in a dashpot, C Fig. 1, which is kept full of water 
and which checks vibrations of the valve. The 
vertical motion of the valve is communicated to 
the paper diagram by means of lever 7, which 
tocks a pivot 14, the connection between the mov- 
ing end of the lever and the valve being made by 
a steel pin, 22, in the lever engaging with a cir- 
cular slot, 21, in the upper part of the valve 11. 
The pivot, 14, of the lever is seen 
also at L Fig. 1, projecting outwards 
from the hollow casing D, through 
a stuffing box, and has at fts ex- 
tremity a very light arm E, which 
carries a pencil that makes a mark 
on the paper T, driven by the clock- 
work V. 

The operation and registration of 
the meter depend upon four factors: 
1, gravity ecting on the valve; 2, 
pressure of the steam below the 
valve; 3, time, which is registered 
by the clockwork and the travel of 
the paper; and 4, aperture for the 
passage of steam, which depends up- 
on the position of the valve with ref- 
erence to its seat. 

The method of ealibrating the meter is to at- 
tach it to a surface condenser of a size sufficient 
to condense all the steam which will pass through 
the meter when the valve is open to its full limit 
The steam outlet is throttled so as to allow a frac 
tion of the total capacity to pass through, 
ficient to the pencil to make a mark 
the diagram, say 4-in. above the base line, or 
line drawn when the steam is shut off. The 
amount of steam flowing is determined by weigh- 
ing the amount that is condensed during a given 
interval of time, say 15 minutes, and the height 
of the line drawn on the diagram is carefully 
measured. <A greater amount of then 
passed through for another period of time, and the 
weight and the corresponding height of the dia- 
gram again recorded, and so on until several tests 
have been made for different rates of flow. The 
records are then plotted on cross-section paper 
and the rate of the meter is calculated from them 
The diagram, Fig. 3, shows the plotted record of 
such a series of tests, and the record from which 
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Fig. 2.—Steam [Meter. Sectional View. 


it is plotted is shown on the figures adjoining; 
thus with an opening shown on the traveling paper 
to be 0.36-in., the amount of steam flowing, as 
determined by weighing the water after conden- 
sation, is 490 lbs. per hour; for an opening of 
0.68-in, the rate of flow is 965 Ibs. per hour, and so 
on, up to an opening of 2.12 ins., giving a flow of 
2,980 Ibs. per hour. As is seen in the cut, the dia- 
gram plotted from these records is a straight line, 
and from it the rating is found to be 1,400 Ibs. 
per hour per inch of height of the mark made by 
the recording pencil, The roll of paper moved by 





the clockwork is sufficient to last a week, and it 
has marked upon it the position of the hours and 
fractions of an hour, so that to measure the con- 
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sumption of steam during any period of time, such 
as a day or a week, the average height of the 
pencil mark is taken, and this is multiplied by the 
rate of the meter per inch of opening per hour 
and by the number of hours. 
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Fig. 3.—Diagram of Tests of a Steam Meter. 
In using the meter the following precaution: 
should be taken, according to the directions given 
by the inventor, referring to Fig. 1: 


The meter must be set strictly perpendicularly. 

When the meter is in action, valve G should be left wide 
open. 

To shut down the meter, close valve H 

To bypass steam valves G and H, and open valve I 
Before turning on steam, the casings S and B should be 
relieved of water of condensation by opening the valves 
K and J 

When turning on steam 
and point of consumption, 
the valves, I, H and G 
revent any sudden act 


wl 


close 


if there is a valve between H 
it should be kept closed, and 
opened in order named. This will 
on of valve 11, due to condensation 
the meter is cold. 

When the meter is hot and 
slowly, which will cause all 
the meter 

The dashpot C should be 


asings drained, close valve I 
steam used to pass through 


blown occasionally at petcock 
N, in order to guard against sediment, which comes from 
dirty pipes. The blowing should be done fifteen minutes 
before opening the valve H, in order to permit dashpot to 
fill with water, which insures the meter against sudden 
movement. 
The meter 
1%, 2 


is at present made 
{-in 


in four sizes, for 
3 and connections, respectively. 
= LE 
THE FAILURE OF THE BROWN SOAP FACTORY 
BUILDING IN NEW YORK CITY. 
368 of last week’s issue we gave an ac- 
count of the fall of a portion of the new soap fac 
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tory of David 8S. Brown & Co., at 12th Ave., 51st 
and 52d Sts., New York city, which took place on 
June 3, killing two men. The coroner's inquest 


has not yet been held, the debris of the wreck re- 
mains in the condition that it was left after the 
search for the bodies of the victims was ended, and 
consequently it Is impossible yet to determine at 
what point the first break took place, or what was 
the immediate cause of the fall. Enough is known, 
however, to prove that the building was essentially 
defective in design, and that it was a highly dan- 
gerous structure. 

The sketch, Fig. 1, illustrates the form of the 
iron and steel skeleton of the building. Below the 
level of the cellar floor we have at present no in- 
formation concerning the foundation system, and 
until the debris is cleared away it cannot be known 
whether or not there was any settling of the foun- 
dation, which might have been one of the contrib 
uting of the accident. Above the cellar 
floor are supporting piers of brickwork well laid 
in cement, each surmounted by a 12-in. granite 
cap stone, on which rests a heavy cast-iron base 
15 ins. deep, to which the bottom of the column of 
the first tier is bolted. Up to this point everything 
seems to be well designed and built. Above the 
first floor level the skeleton of the structure con- 
tains two rows of square cast-iron columns, one 
in- each of the exterior walls, and two interior 
rows of cylindrical cast-iron columns. The rows 
are approximately 19 ft. apart, c and the 
columns in each row are 16 ft. 7 ins. c. toc. Moor 
girders, consisting of 15 and 20-in. I-beams rest 
on lugs cast onthe columns,and each is further fas- 
tened at each end by three %4-in. bolts to a side lug 
(not a pair of lugs, as stated in last week’s issue) 
cast on the column. This construction is shown In 
Figs. 2 and 3. The floor girders carry the floor 
joists, which are 4 x 12-in. timbers. On the 
fourth floor in two of the three sections into which 
the building is divided by the four rows of columns 
the floor construction above described Is departed 
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from on account of the weight of the tanks sup- 
ported on this floor, and heavy 24-in. I-beams, 
with top and bottom flanges each re-enforced 
with two %-in. plates, are used to span the space 
between the two. rows. Crossing the space between 
these girders are six 15-in. I-beams which take 
the place of the usual timber joists, and support 
the flooring upon which is placed the tanks. The 
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Fig. 1.—Cross Section of Portion of D. S. Brown & Co.’s 
Soap Factory, 12th Ave. and 5ist St., New York City. 


dimensions of the cast-iron columns on the sev- 
eral floors are as follows: 


Exterior Interior 
columns, columns. Length. 
9 in. sq. 11 in. round 12 ft. 6 ins, 
" ad “e 10 as oe 10 e 6 as 
. 7 oe oe 9 oe rd 10 oe 6 As 
td ae “ oe 10 oe 6 oe 





os All wooden columns, 8 ins. square. 


The method of attachment of the floor girders 
to the cast-iron columns was the same in all cases, 
as shown in Figs. 2 and 38, the dimensions being 
practically the same in all. The method of at- 
tachment of the columns to each other is also 
shown in Fig. 2. The flimsiness of this joint and 
its inability to resist any side strain applied on 
the side on which the lug is cast is apparent. 

Thus far we have not mentioned the exterior 
brick wall. Its position with reference to the cast- 
iron columns is shown in the plan view in Fig. 4. 
It is carried up from the ground to the level of the 
4th floor 16 ins. thick, and above that level 12 ins. 
thick. It does not contribute in any manner what- 
ever to the support of the floors of the building, 
and is nothing but a curtain wall; having nothing 
to do but support its own weight and keep out the 
weather. The only attachment of it to the floor 
system is by means of clips made of 2 x 4-in. iron 
at each column joint, held to the column by a 
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Fig. 2.—Fastenings of 7-in. Square Cast Iron Columns. 


» 
single %-in. bolt. The arrangement of the clip 
is shown in Fig. 2. 

The tanks supported on the 4th floor are now to 
be considered. There were 14 of them, in two rows 
of seven each, their arrangement with reference to 
the columns being shown in Fig. 4. It will be ob- 
served that each tank is not placed centrally on 
the floor space between four columns, but is much 
nearer to one column than to either of the others, 
and the nearest adjoining tank is also in proxim- 
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ity to this one column. This column, therefore, 
receives more than its share of the load. 

The tanks are each approximately 12 ft. 6 ins. 
x 13 ft. 6 ins. in area by 15 ft. deep. Filled full of 
water they would contain about 158,000 Ibs. of 
water. The weight of each tank itself, being built 
of \4-in. iron, including laps, rivets and braces, is 
nearly 10,000 Ibs., and the weight of the section of 
the floor which supports it is also nearly 10,000 Ibs. 
Assuming that the tank is not quite full, we may 
take 170,000 Ibs. as the approximate weight of the 
full tank and floor section supported by the cast- 
iron columns. Fourteen such tanks would hold 
14 x 158,000 = 2,212,000 Ibs., or 1,000 tons, or 265,- 
000 gallons of water. 

The nearest side of the tank is not over 6 ins. 
distant from the brick wall, and it is about the 
same distance from the line joining the centers 
of the two opposite columns to which it is nearest, 
as shown in Fig. 4. The center of weight of the 
tank is, therefore, 6 ft. 9 ins. from the brick wall 
and 7 ft. 3 ins. from the center line of the nearest 
24-in. I-beam. The I-beams being 19 ft. apart, 
the nearest I-beam receives from one tank and 


19—7%4 


19 


lbs. and from the adjoining tank on the other side 
an equal amount, making 210,260 Ibs., which is 
carried by the 24-in. I-beam which is between two 
of the closely adjacent tanks. Two such beams 
were in that portion of the floor which fell, as 
shown at A and B, Fig. 5. Of the weight of 210,- 
260 Ibs. on this 24-in. beam, there is carried at the 
end to which the tank is nearest 


16 ft. 7 ins. — 6 ft. 9 ins. 


its supporting floor x 170,000 = 105,130 


x 210,260 = 124,680 Ibs. 
16 ft. 7 ins. 


This is the load which is carried on a single cast- 
iron lug of a 7-in. square cast-iron column 10 ft. 
6 ins. long, which rests on a similar 7-in. column, 
which in turn rests on an 8-in,. square column of 
the same length, and that in turn on a 9-in. square 
column 12 ft. 6 ins. long. As shown in Fig. 3 
there is a clearance of about an ‘inch between the 
end of the beam and the face of the column, so 
that the load is applied eccentrically at a point at 
least 1 in, from the face of the column. 

The cross section of the lug, including its diag- 
onal bracket, at its point of junction with the col- 
umn is about 21 sq. ins. If the lug is in direct shear 
at this point of junction the shearing stress is 
nearly 6,000 Ibs. per sq. in. Whether this is a safe 
stress may well be doubted. The text books are 
practically silent on the subject of shearing 
strength of cast-iron, and we know of no experi- 
ments which show what is the actual resistance 
of a lug of the shape and size of those used in 
these 7-in. columns. To entrust the safety of a 
whole building to a single cast-iron lug of this 
small section sustaining a load of 124,000 Ibs. ap- 
pears to be a risk which no structural engineer in 
his senses would ever undertake. 

We-have assumed above that the lug is liable to 
break by direct shear at its point of junction with 
the face of the column, where its cross section 
is the maximum, but there is no certainty that it 
would so break. The 24-in. I-beam clears the face 
of the column by 1 in., and there is no certainty 
that it has a fair bearing upon the flat upper sur- 
face of the lug. The actual bearing may be upon 
any portion of the flat surface, even at its extreme 
end, 4 ins. from the column, In that case the lug 
may break by transverse stress, its upper portion 
being in tension and its lower portion, that is the 
diagonal bracket, in compression. 

The strength of the lug will then depend upon 
the tensile strength of the upper portion, which 
strength is a matter of the greatest uncertainty. 
How uncertain it is is indicated by the appearance 
of the fracture of the junction of a lug with one 
of the 9-in. square columns on the first floor 
which is now to be seen, somewhat rusted, in the 
debris. The appearance of this fracture is shown 
in Fig. 6, the dark-shaded portion indicating metal 
of very open grain, like No. 1 X pig-iron, while 
the lighter portion is the ordinary fracture of good 
close-grained foundry castings. It is evident that 
the open grain is due to slow cooling of that por- 
tion where there is the greatest bulk of metal. 
The lug being from 114 to 1% ins. thick, and the 
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corners being further thickened by 4)! 
the column itself is presumably not 
thick, the rate of cooling at the point ; 
the shading in the sketch must hav: 
slower than that of the remainder of ; 
Shrinkage strains, in addition to ope: 
grain, must have been induced during : 
at this point,- with the result that tht: 
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Fig. 3.—Cast Iron Column with Fractured Luy 


the metal latest cooled would in all probability 
have its tensile strength reduced greatly below th 
normal or average strength of the iron. 

A further indication of the impossibility of ca) 
culating how great a load such a lug will 
or of predicting how it will break, is shown by th. 
actual fracture of a lug on one of the columns 
which is still in place on the 3d floor, and wh 
originally supported one of the 24-in. beams. Th 
location of this column is shown at C, in Fig. 5 
The appearance of the fractured lug is shown i: 
Fig. 3. The crack starts at the corner of the flat 
top of the lug and the vertical face of the column 
runs first downwards and backwards into the col 
umn, and then vertically downwards *4-in. fron 
the face, the crack apparently going through th 
corner of the hollow square section of the column 
The crack has practically the same appearance on 
the opposite side of the column. After the lug 
had thus cracked, letting down the beam say 1-#2- 
in., it appears that the strength of the three *4-in 
bolts came into play by the clearance space in th 
holes in the side lug being taken up, so that th: 
fracture of the supporting lug never was com- 
pleted, and it remains as shown in the sketch 
That a cast-iron lug would break in this manne! 
would probably never be thought of by any de- 
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Fig 4.—Part Floor Plan, showing Placing of Tank ; @ 


signer of cast-iron columns such as the one h:! \ 4 
described, and if thought of there is no formu! 3 
by which its resistance to such fracture could » a 
calculated. : 

From what has been shown above it is plain th! 
if there were no other possible cause of the disas 
ter to the building, if the tanks did not push out 
the side wall and pu}! the 24-in. beams frem the'r 3 
fastenings to the second row of eciumns, if t! a 
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columns themselves were of abundant 
and safely fastened and braced, which 
not, the cast-iron lug, subjected to a 
.d from two nearly full tanks of 124,000 
h a dangerous feature that it may justly 
ted of being the actual element of the 
on which led to the disaster. 
re are other features of the construction 
« even worse than the cast-iron lug, and 
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Fig. 5.—Diagram showing Position of 14 Tanks. 
(Part which fell shown in dotted lines.) 


ire therefore more likely to have been the cause 
if the failure of the building. The first is the ex- 
tremely eccentric loading of the square cast-iron 
columns. If we suppose that the building up to 
the level of the third floor was amply strong 
to resist every possible strain, which it was not, 
that the 7-in. column on the third floor, which 
supported the 24-in. I-beam was properly bolted 
ind secured at its base, which it was not, then the 
single feature of placing a load of 124,000 Ibs., not 
centrally upon the 7-in. sq. cast-iron column, but 
so eccentrically that it was applied at a point 
anywhere from 1 to 4 ins. outside of the face of 
the column, is an element of danger the extent of 
which it is impossible to foresee, and to which the 
application of a formula is little better than guess- 
work. The eccentric loading of the exterior row 
of columns on the 3d floor is, therefore, one of 
the several possible causes of the accident. 

The outer row of columns on the other floo.s 
were also loaded eccentrically, but as their loads 
were light they were probably not dangerously 
loaded by the loads of their particular floors. 

We next have to consider the stress brought 
by the combined load of the 2d, 3d and 4th floors 
upon the combined column composed of the 9-in 
column on the Ist floor, the 8-in. on the 2d and the 
‘-in. on the 38d. If this was one solid continu- 
us column 33 ft. 6 ins. high, it might have a cer- 
tain degree of stability, requiring to be stayed at 
the levels of the 2d and 3d floors to give it addi- 
“onal strength. But it is not a continuous column, 
hut a series of detached columns, joined together 
i the crudest manner by four %-in. bolts, as 
shown in Fig. 2. The eccentric load applied near 
the top of the 7-in. column brings a bending action 
mn the combined column, which is resisted prac- 
tically not at all by the fastening at the base of 
each of the separate columns, but only by the 
imperfect fastening of three %-in. bolts in the 
end of each of the transverse floor girders, which 
fasten them to the side lugs on the columns. The 
bolts are driven loosely into the holes, and only 
one out of the three may have an actual bearing 





and be in position to resist the initial movement 
of the beam. The whole combined column tends 
to bend under the load, and the: bending is insuf- 
ficiently resisted by the column and beam fasten- 
ings. 

The whole building is absolutely devoid of any 
diagonal bracing which would resist any change 
of shape due to bending of the combined columns, 
to settling of the foundation or to wind stresses 
The character of thedesign may be judged by com- 
paring it with a watertower of the same shape and 
size, designed to carry a load of 1,000 tons or 205,- 
000 gallons of water, with the tanks supported by 
7-in. square cast-iron columns, loosely ktolted to 
S-in. columns below them, with a load of 124,000 
Ibs. carried by a single lug cast on one of these 
columns, and without a single diagonal brace in 
the whole structure. There are hundreds cf ele- 
vated water tanks, supported on towers, to be 
found in connection with the water-works systems 
of this country; but we venture to assert that not 
one case can be found where such a tower has 
been put up with such entire disregard of the 
necessity of bracing as was shown in this case. 

What is believed by many to be the cause of 
the accident is the bulging of the tanks pushing 
outwards the brick wall near which they were 
placed. The wall was so insecurely fastened to the 
skeleton, its only connection- being a bent strap 
of 2x%4-in. iron held by a single %4-in. bolt at 
each joint of the columns, that it would seem 
that these fastenings should have been turn away 
by the falling of the wall if it was actually pushed 
over, allowing the skeleton to stand. Whether tne 
bulging of the tanks was the cause or not, it is 
evident that they were so constructed as to be 
liable to such bulging, and their being placed 
within 6 ins. of the wall was well calculated to 
let them push out the wall. The shape of the tanks 
is shown in Fig 7. Three of the corners had five 
braces each spaced 3 ft. apart, and the fourth 
had six braces 2 ft. apart. The braces were of 
2x%%-in. iron, and were fastened to the tank at 
each end by a single %-in. rivet. In many cases 
the riveting was poorly done, the riveted head be- 
ing flattened down too much, possibly on account 
of the rivets being a trifle too short for the thick- 
ness of metal, so that the head had less strength 
than the body of the rivet. From the position of 
the braces it appears that the maximum stress 
upon any one brace would be on the one marked 
2 in the sketch. The pressure per sq. in. of water 
at that point would be 4.55 lbs. per sq. in., or 
655 Ibs. per sq. ft. Two similar braces opposite 
each other on a side 18 ft. 6 ins. long would sustain 

the pressure from an area of 40.5 sq. ft., the total 

load on which is 26,527 Ibs. This load would be 
so divided between the two braces and the ends 
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Fig. 6.—- Appearance of Face of 9-in. Column after Breaking 
off the Lug. 


that each brace would sustain one-third, or 8,842 
ibs. But the brace is at an angle of practically 
45°, and the stress on it would be 8,842 x 1,414 

12,500 Ibs. The brace itself would have a tensile 
strength of about 50,000 Ibs., but the rivet, being 
only %-in. in diameter, or 0.44 sq. in. area, would 
have a tensile strength of only about 22,000 Ibs. 
and a shearing strength of about 17,600 Ibs. The 
rivet is subjected partly to tension, partly to shear- 
ing, but also to a strain tending to tear off the 
head, which the head, if hammered down too thin, 
resists only in detail and not all at once. It is evi- 
dent that the heads of the rivets were insufficient 
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to stand the strain upon them when the tank was 
full of water, for in one of the tanks 13 of the 
braces were pulled off, and twelve in another 
The bulging of the tanks, of course, would 
follow the giving way of the braces. [If the 
proximate cause of the failure of the building 
was really the bulging of the tanks, the bulg- 


ing was caused in the first place by bad design, 
and in the second by defective riveting. The de- 
fecting riveting was very likely due to the rivets 


having been ordered 44-in. too short. One singh 
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Fig. 7.—Details of Tank. 


imperfect rivet head failing and the brace becom- 
ing thereby unfastened, the upon the 
adjoining braces and rivets would be suddenly in 
creased, breaking them also, and allowing the tank 
to bulge. 

There is still another possible cause of the fail- 
ure of the building against which no provision 
seems to have been made. A very slight settling 
of the wall, due to the shrinkage of the mortar, 
would bring a strain upon the 2 x \4-in. clips which 
fastened the wall to the cast-iron columns. The 
skeleton of the building should have been suffi- 
ciently stable to allow these clips to be pulled out 
or broken without endangering it, but when the 
columns were already subjected to eccentric loads 
and bending strains the additional strain produced 
by a pull of the wall upon the clips may have been 
the last additional element needed to pull down the 
columns, 

We do not care to try to fix the responsibility 
upon any one of the many parties concerned with 
the failure of this building. Whether it was due 
to the negligence of the owner, of the architect, of 
any one of several contractors, of the inspectors cr 
other officers of the Building Department, or to 
the imperfections of the law which allows such 
buildings to be erected, may be left to judicial in- 
vestigation. What we are now concerned with is 
to call the attention of engineers and architects 
to the danger of erecting buildings of this class 
without having a thoroughly competent structural! 
engineer pass upon every detail of the iron and 
steel construction. Since the failure of the Ashta- 
bula bridge 20 years ago no bridge engineer has 
dared to risk the safety of a bridge upon the lux 
of a cast-iron column. Will it require a disaster 
of similar extent to awaken engineers and archi 
tects to their fatuity in continuing the use of such 
cast-iron columns with all their hidden defects and 
their eccentrically-loaded lugs in buildings, th« 
failure of which may cause the loss of hundreds 
of lives, and to their recklessness in piling up story 
after story of columns of both cast-iron and stee! 
without making any pretense of supplying dilag- 
onal bracing to compel the different members 


pressure 


of the structure to act together? 
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The sundry civil appropriation bill which has re- 
cently been approved by the President, carries ap- 
propriations of $150,000 for surveys of the Nicara- 
gua Canal, and the same amount for surveys of 
canal routes from the Great Lakes to the Atlantic 
seaboard. In each case a commission of three 
engineers is to have charge of the work. The 
Nicaragua Canal Commission is to consist of 
one member of the Corps of Engineers, U. 8. A., 
one member from the Navy, and one engineer 
selected from civil life. For the Lakes and At- 
lantic canal the commission is to consist of one 
civilian engineer and the other two members may 
be appointed from the Corps of Engineers and 
from the Coast Survey. The appointment in each 
case is to be made by the President, and it is 
reported that the selection of the members of 
each of these commissions will be made very soon. 
It is to be earnestly hoped, in view of the magni- 
tude of the questions which are involved in each 
case, that the President will select to fill these po- 
sitions engineers of the very highest rank of pro- 
fessional ability. 

The responsibility which will be entrusted to 
these commissions is enormous. They are to ad- 
vise the nation respecting the merits and de- 
merits of engineering enterprises whose cost 
reaches hundreds of millions. They must weigh 
judicially questions involving the most complex 
engineering problems; and to reach correct con- 
clusions a high class of expert knowledge and 
the ability to judicially weigh and decide all mat- 
ters without the least prejudice or bias are mani- 
festly necessary. The final conclusions which these 
commissions may reach will not stand by reason 
of the reputations of their members alone, no 
matter how distinguished these men may be, un- 
less these conclusions are so fortified by observed 
facts and figures and by sound and logical rea- 
soning that they will carry conviction to the 
minds of intelligent men. In view of these 
self-evident facts, it is to be earnestly hoped 
that the President may appreciate the _ re- 
sponsibility which will accompany these ap- 
pointments and will make his selections solely 
with respect to the professional ability and stand- 
ing of the candidates. The interests of the coun- 
try should be paramount to any and all consider- 
ations of political or personal influence, or the 
claims of any whose names may be urged for these 
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positions on other grounds than their conspicuous 
fitness to fill them, 
ss soeensiahallieaiteeitltaiin 

The very beautiful pictures of European bridges 
which we present to our readers on our inset sheet 
this week will be examined, we are sure, with no 
small degree of interest by American bridge de- 
signers. Everybody knows in a general way that 
there is a wide difference between European and 
American bridges with respect to their artistic de- 
sign. Until the last decade, with a few notable 
exceptions, what may be called the architecture 
of bridge designing has been almost entirely neg- 
lected in this country. One main reason for this 
has been, of course, the fact that the heavy expen- 
ditures which American city and railway corpora- 
tions have had to incur in bridge construction has 
made them unable to afford the necessary expen- 
diture to make these structures beautiful. These 
conditions, however, are rapidly changing; and 
at the present time when cities are spending great 
sums of money for parks and pleasure grounds, 
and for the lavish decoration of public buildings, 
there can be no doubt that public sentiment in 
many cities is strongly in favor of making any 
new bridges which may be constructed monuments 
of good architecture as well as examples of good 
engineering. 

How to meet this popular demand is a question 
which many engineers must face, and unless they 
are themselves architects as well as engineers 
they will do.well to call to their aid some member 
of the architectural profession. A study of the 
European bridges which are shown upon our in- 
set sheet will show that it is the architect’s work, 
chiefly, and not the engineer’s, that has made these 
structures so beautiful. It will be seen that the 
graceful lines of the suspension bridge and the 
arch are as markedly superior to the straight truss 
and the girder, from the artistic point of view, 
on the other side of the water as they are here; 
but the architect has been able by the creation of 
noble portals, beautiful towers and graceful piers, 
to convert even the truss and the girder into 
structures of architectural beauty. 
eaeriecte 

In the interest of the extension of the foreign 
trade of this country, the president of the Na- 
tional Association of Manufacturers of the United 
States has addressed a very pertinent letter to 
President McKinley presenting for his considera- 
tion some suggestions touching the appointments 
to the consular service. It is pointed out that no 
other agency is now so potent as this in the en- 
couragement and development of our trade with 
foreign nations, even in the present condition of 
the service. But certain reforms and improve- 
ments in this branch of the government service, 
reforms which are now recognized as needful and 
proper, would increase its material value beyond 
measure. The two great evils from which the ser- 
vice has suffered are, first, the appointment of 
men who are lacking in the needful qualifications 
and receive office simply as a reward for political 
service to the party in power, and second, the un- 
necessary removal of men whose experience in 
office has made them competent to efficiently dis- 
charge their duties, Unfortunately, it is not in the 
minor positions that these evils are most frequent- 
ly encountered; the real injury to American com- 
merce comes from the changes made in the chief 
consular centers, where the largest interests are 
involved. The frequent changes at these important 
points, due to the greater pecuniary returns to the 
incumbent, are more damaging even than the ap- 
pointment of men originally unqualified; for in 
many cases such men have profited by the years 
of experience and fill the position with credit to 
the country and great benefit to our foreign trade. 
To remove such men means the entire loss of this 
accumulated experience and training,- and the 
further loss of the time necessary to qualify a suc- 
cessor. The practice of other countries is directly 
the opposite. Proven fitness for office and active 
work in the development of trade is rewarded by 
long continuance in office, promotion in the service 
to more important positions and a final pension 
at the end of official life. 

*-—- — 

To remedy the evils of our own service the As- 
sociation expresses the wishes of the thousand 
manufacturers included in its list of members, and 
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the wish of everyone who seeks the ¢ 
of American foreign trade, by suggest 
lowing general rules of appointmen: 
changes in the consular service be as fe 
ble; removals should only be made 
strated incapacity; fill vacancies as mu 
ble by promotions or transfers; base a; 
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without regard to political service, and, 
that American citizens are alone appoin 
consular office. These suggestions are < 
proper and businesslike, when the 
American commerce are alone consider h 
is difficult to understand why othe: thods 
should prevail at all. The comparatively : 
terest which has been taken in past y: 
development of our export trade may }: rt 
plain the fact that consular positions tus 
regarded only in the light of perquisites e dis 
tributed as rewards for political serv; But 
conditions are changing rapidly, and hay ang 
to a marked degree. The manufactur: f the 
United States were never so deeply con Led 
the extension of their foreign trade as at es 
ent time, and the markets of the world w neve 
so widely open to American commercial « rpris 
For these reasons the suggestions quote) are ,; 
the utmost importance; and though it w @ dif- 
ficult to turn some master politicians from the 0 
ways of their predecessors in power, the remoy, 
of competent men, of whatever politics! party 
would be peculiarly unfortunate at this tine |; 
is to be fervently hoped, therefore, that comms; 
business wisdom and the real interests of the coup- 
try will have more weight than party politics an) 
the urgent petitions of party workers in the fillj 


of consular positions. 
TT 


STREEf PAVING AN IMPROPER BASIS OF COMPEN. 
SATION FOR STREET RAILWAY FRANCHISES. 
The most common provision for compensation in 
street railway franchises in this country, whe: 
any compensation has been named, is that the 
company shall do more or less work in connection 
with pavement in the streets through which its 
tracks are laid. The amount of paving which th 
company is to do varies from paving between th: 
rails to paving, repairing and renewing the tota 
width of the street. Generally the agreement 
covers only the portion of the pavement betwee: 
and for a foot or two outside of the tracks, th: 
work being limited to repairing this portion of th 
pavement or putting down new paving, when th: 
road is first built, either with or without keeping 

it in repair. 

It is, of course, true that paving work by stree 
railway companies has not been done solely as 
compensation for the franchise. In the days 0f 
horse-cars, the company frequently preferred to d 
the paving between the railsso that itcould choos 
a pavement that would give the best foothold fo: 
its horses. As a matter of equity it was proper 
that it should pave, since the chief wear on th 
paving between the rails was due to its own traf- 
fics Again, the wear on the paving for a width of 
a foot or so outside the rails is very much greater 
than on the rest of the street. In requiring the 
company to keep this paving also in repair it was 
considered that the company was to some extent 
obligated to do this to make good the damag 
caused by the presence of its rails in the street 
service. 

Another manifest reason for placing the respon- 
sibility of the paving upon the street railway ©om- 
pany was that in this way the company was :na- 
bled to remove the paving when necessary tv re- 
pair its tracks and to replace it without question 
arising of the city suffering damage by injury to 
the pavement. 

The conditions of street railway operation, how- 
ever, have been wholly revolutionized in the past 
decade, The street-car horse is destined soon to 
become as extinct as the Mastodon. The small 
round cobble paving between the rails over w!) «hl 
he hobbled has fulfilled its field of usefuln ss 
There is no longer any reason for making the p:\- 
ing between the tracks different from that wh':!) 
covers the rest of the street. Improved rails h\: 
greatly reduced the wear on the pavement ad.:- 
cent to the rails. Improved track foundatio:s 
have lessened the’ need to remove the paveme't 
for track repairs. 
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ow of these facts it would be well worth 

investigate the experience of cities which 

jopted this plan for obtaining a return 

eet car franchises, and to ascertain what 

merits or demerits of the plan, under 

litions which exist to-day. But to hunt 

records of experience of many different 

this field would be a task very diffi- 

accomplish. Instead of this we turn to 

erience of a single city, Philadelphia, and 

are enabled to do by the recent publication 

iluable little monograph, “The Street Rail- 

System of Philadelphia,” by Mr. Frederick 
eirs, which is reviewed in another column. 

ladelphia is an extreme case, both because of 

mount of paving work required of its street 

.y companies by their franchises, and be- 

_. these requirements have been upheld by the 

‘st courts after long litigation, and the com- 

ies have expended millions of dollars on street 

ing work in consequence, 

Phere are now but two companies operating 

et railways in Philadelphia, all but one of the 

»y companies which built lines during the past 

4) years now being controlled by the Union Trac- 

n Co. Most of the original companies bound 

mselves to pave, repair and repave the streets 

their full width for the full length of their 

racks, as the city might order. These provisions 

were complied with in varying degrees for many 

vears, depending largely upon the activity or leth- 

arey of the city officials and the public, on the one 

.and, and the attitude of the companies from time 
to time. The conditions requiring street paving to 

done were re-enacted in the ordinances allow- 
ing change to electric power, and from 1892 to 
1896 the Chief of the Bureau of Highways esti- 
mates that 271 miles of streets were repaved by 
the companies at a cost of about $9,000,000. But 
this work, as well as previous repairs and new 
paving, was not done without the most strenuous 
resistance on the part of the companies. The city, 
however, was uniformly sustained by the courts. 

The history of street paving and repairing, Mr. 
Speirs states, has been one of endless annoyances, 
“with alternate neglect and partial performance 
of obligations” by the companies. It is affirmed 
that the large amount of new paving recently done 
by the companies has not been carried out in ac- 
cordance with the specifications. This last is not 
to be wondered at, since on this and street work 
done by other companies holding city franchises 
the Bureau of Highways of the city has accepted 
the assistance of inspectors paid by the companies. 

The conclusions expressed by Mr. Speirs, after 
reviewing the paving operations of the street rail- 
ways of Philadelphia, are well worth quoting i 
full, as follows: 

The plain lesson derived from the foregoing sketch is 
that the imposition of an obligation upon street railway 
companies to pave and keep in repair the streets they 
traverse, is a most unwise and vexatious method of exact- 
ing a return for privileges granted. This fact is not appar- 
ent to Philadelphians at the present moment, for they are 
in the first flush of enjoyment of admirably paved streets. 
Almost the entire length of roadway traversed by the 
lines of the street car companies has been repaved within 
the past four years. The rapid transition from cobble 
stones to asphalt and Belgian block, which has trans- 
formed Philadelphia from one of the worst to one of the 
best paved cities in the United States, has induced a feel- 
ing of complacency that makes it easy to forget past sins 
of omission. But when the new pavements, which were 
the specific price of trolley privileges, n to need ex- 
tensive repairs and renewals, the old difficulties seem 
likely to seengete. The railway companies have no busi- 
ness interest in the maintenance of good pavements. In- 
deed, their business interests are distinctly opposed to 
them. The general use of the bicycle, a formidable rival 
of the street cars in local transportation, is made practi- 
cable by smooth, well-kept pavements. In all large cities 
the bicycle has made serious inroads on the receipts of 
street railway companies, but in Philadelphia insult has 
been added to injury, since the irony of fate has compelled 
the companies to make smooth the highways of their adver- 
saries. The induction from wide experience of corporate 
action in such matters, as well as the history we have just 


reviewed, seems to indicate that as the present pavement 
wears out the companies may be slow to recognize the need 
for repair and renewal. 

The experience of Philadelphia emphasizes the generally 
recognized fact that a city should never entrust the care 
of its highways to any agent other than a municipal offi- 
cial or commission, so chosen as to be immediately and 
effectively influenced by public opinion. So long as public 
opinion, demanding well-kept streets, can only operate 
through a municipal officer who must be urged to the diffi- 
cult task of moving a great corporation, often reluctant 
to act, and with large opportunities for delaying and even 
evading the discharge of duty, it will not be surprising if 
the streets are badly neglected. 


The above quotation presents most forcibly some 
of the objections to street paving as a compensa- 
tion for street railway franchises. The statement 
that “street railway companies have no business 
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interest in the maintenance of good pavements” 
is doubly true now that horses have been replaced 
by electricity. 

It is interesting to note that away back in 1855 
when street railways were first being seriously 
discussed in Philadelphia, Mr. Strickland Kneass, 
then Chief Engineer of the city, made a report on 
the subject in which he recommended that the city 
should build the various lines of roads as needed 
and lease them to companies for operation, urging 
as one of his reasons, that: 


The city will then know where to look for the proper 
repair of its highways, and not be, in a measure, depend 
ent upon a company of individuals whose only interest will 
be the amount of dividends realized. 


Forty-one years later, Mr. Thos. L. Hicks, Chief 
of the Bureau of Highways of Philadelphia, urged 
in his report for the year 1896 that the city should 
resume the responsibility of the care of all its 
streets, arranging with the Traction Co. for a per- 
centage of its gross receipts for release from the 
paving obligation. 

Such expressions as these from city officials be- 
fore the inauguration of the street railway system 
and after 40 years of experience with pavements 
maintained by companies, together with the con- 
clusions drawn by Mr. Speirs, after a careful study 
of this and other matters pertaining to the his- 
tory of street railways of Philadelphia, are very 
strong evidence, it appears to us, that paving is 
not a proper basis of compensation for street rail- 
way franchises. If Philadelphia, under a fran- 
chise so favorable to it in this particular and so 
clearly drawn that the courts uphold it in the 
strongest terms, has not had a satisfactory expe- 
rience, what can be expected in other cities, which 
have granted franchises calling in less explicit 
terms for a far less amount of street work in re- 
turn for privileges granted? 

We can see no reason to believe that on the aver 
age, and in the long run, cities which aim to se 
cure revenue from the street railways by having 
them pave the streets, will have any more Ssatis- 
factory experience than Philadelphia. 

Let us review some of the reasons why street 
paving should not be done by the company. First 
and foremost is the difficulty of compelling the 
company to perform the obligations it undertakes 
The law has processes to compel the payment of a 
debt, and to punish the commission of a crime; but 
it is well-nigh powerless when it comes to com- 
pelling a man or a corporation to perform a cer- 
tain task and to perform it conscientiously and 
well, unless he does it as a contractor does work, 
under strict specifications and supervision. 

Perhaps a company can be compelled to newly 
pave the streets which it agreed to pave. How 
shall it be compelled to do this paving with good 
material in a thorough and workmanlike manner? 
Perhaps, after long delay, it can be compelled to 
undertake the work of repair after streets have be- 
come so dilapidated as to be a public injury and 
nuisance; but how can it be compelled to keep the 
streets continually in good condition? 

If the compensation for a franchise is a percent- 
age of the gross receipts, it is a simple matter for 
a city’s financial officers to determine and collect 
it. But if the compensation for a franchise is the 
keeping in repair of paving, it is all the time a 
matter for expert opinion what the company’s real 
obligations are. It is almost inevitable that this 
should give rise to conflict between the officials 
of city and company when both are conscientiously 
doing their duty, When either are neglectful of 
the interests they are called on to protect, either 
the stockholders of the company or the taxpayers 
of the city corporation must suffer. 

Again, this basis of franchise compensation is 
defective in that it does not secure to the city all 
it should receive. It heavily burdens the company 
with the cost of new paving at the outset, when it 
must borrow money to pay its bills. It leaves light 
payments for the later years and makes no pro- 
vision for increase of revenue to the city as the 
earning power of the franchise increases, but 
rather the reverse. 

From the company’s standpoint, therefore, it is 
an undesirable mode of compensation. The amount 
which it will cost the company is always uncer- 
tain. The company is obliged to undertake a class 
of work wholly outside of its business, and which 
could be better and more economically done by 
the city’s own department. Again, the agitation 
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of the company’s paving obligations often arouses 
public animosity toWard the company. This has 
its influence in alienating public sympathy in 
times of strikes; it even has its effect upon traffic. 

The full side of the case against street paving 
compensation cannot be presented however, with- 
out a statement of the correct method of securing 
revenue from all public franchises, that based on 
the gross receipts. The basal fact at the root of 
franchise compensation, is that the highways be- 
long to the community at large. If a person or 
corporation wishes to monopolize part of the sur- 
face or the space over or beneath them to supply 
some public necessity, like heat, light or trans- 
portation, he is entitled, we will all agree, to a fair 
return on the capital he invests if he can earn it; 
and this return should be large enough to compen- 
sate for the risk of loss which he undergoes, and 
to pay a sufficient profit to induce him to un- 
dertake such enterprises. But all return above 
this is, strictly speaking, the rental value of 


the franchise. If a street railway pays an in 
come of 40 or 50 on its cost, it is not be 
cause of the industry or skill of its owner. It is 
because, and solely because, of its location, and 
the people who live in the great city around it are 
the ones who make it so profitable, and to them or 


to their representative, the city corporation, this 
rental value rightly belongs. 

It is manifest, of course, that the ideal equity 
thus laid down, can only approximately be carried 
out in making a franchise contract; but the fairest 
way yet devised of effecting this is the method of 
basing the franchise return upon the gross re 
ceipts. 

Exxperience amply proves that a return for fran- 
chise privileges on any other basis than gross re 
ceipts is bound to be disappointing to the city. 
The very idea of payment for a franchise involves 
the principle that the compensation should be com- 
mensurate with the profitableness of the enter 
prise, and this can be measured only by the re 
ceipts. 

We are beginning to hear something in these 
days, however, of those who declare that a tax on 
the street railway’s gross receipts is a tax on the 
passenger. If a company can afford to make 
heavy franchise payments into the city treasury, 
they say, it can afford to reduce rates of fare. It 
is not to be denied that there is something in this 
claim. It is indeed absurd that a street railway 
company in a great city with an enormous traffic 
should charge the same rate of fare as a railway 
in a struggling village. On the other hand, it is 
manifestly impossible that the rate of fare can 
be varied to suit all changes in condition of a city 
or a street railway company. The proper course 
in granting a franchise would seem to be to fix 
the rates of fare at a figure which will certainly 
be sufficient to pay the company’s operating ex- 
penses, a reasonable interest on the money in- 
vested and some smal] return to the city in the 
shape of a percentage on the gross receipts. If the 
road does better than this, letthe percentage of the 
gross receipts rise in a greater ratio, so that while 
all share in the benefit, the city will receive a 
larger proportion. Finally, at the end of a certain 
term of years, if the road proves exceedingly 
profitable to its owners, let the rate of fare be low- 
ered, so that those who patronize it may share in 
the benefits. 

This is a system of handling the street railway 
franchise matter which is equitable to all parties, 
and in it we find no room for placing the respon- 
sibility for the street paving upon the street rail- 
way company. 
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LETTERS TO THE EDITOR. 


Errors Charged to the Contract System in Surveying 
Public Lands. 


Sir: I see in your issue of March 4 some comments on 
“The Contract System of Surveying.’’ That is probably 
about the only way to have it done; but it is open to very 
serious objections, and its faults are greatly aggravated 
by careless inspection of work before acceptance. 

To illustrate: I will cite the case of a serious error in 
the line between Section 4 T 20 N. R. 3 W 3d P. M. and 
Section 33 T 21 N. R. 3 W. 34 P..M. The error was 
caused by a mistake of just “‘one out” with a two-pole 
chain, 1. e. 20 rods, or five chains. It will be more readily 
seen by reference to the following diagram showing the 
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goverrment notes as returned by the Deputy Surveyor. 
The error is so palpable that any one, at all conversant 
with the public surveys, could detect the error on in- 
spection. The error is on a “standard correction line,” 
and thus vitiates a whole tier of Townships lying between 
two standard correction lines. The diagram and govern- 
ment notes are as follows: Scale 64 c. per in. It is ob- 
vious on its face, that the error was one of count from 
Q to qi. e. from s, e, cor. Sec. 33 to s. w. cor. of s. e. 
% of Sec. 33. It is recorded as 40 chains, but is in fact 
only 35 chains. This error caused all of the corners Rr, 
Ss and T to be made just 5 chains easi of the point in- 
tended, which is further evidenced by the fact that the 
south line of the west half of Sections 31, 21 and 3 Is 
recorded as 40.00 chains while the north line is only 34.46 
chains. 

How this notorious error could have escaped the ob- 
servation of the two Deputy Surveyors following the one 
who made the first error in his measurement of the stand- 
ara correction line, and all the errors finally escaped the 
scrutiny of the Land Office officials remains to be re- 
vealed by the unwritten and secret history of this survey. 
Besidee the errors incidental to imperfect instruments 
and observation, we find the field full of minor errors, 
such as errors of bearing trees; in either course or dis- 
tance, and the length of jogs. The latter occur frequently 
in the timber where the evidence of witness trees yet re- 
main, and it is quite possible, not to say very probable, 
that such errors are also to be found in the prairie, 
though not 80 easily proved. There are several of this 
kind gravely suspected in this country since the recorded 
jogs can not be made to harmonize reasonably with the 
facts developed by actual survey in the field. All of these 
little (and great) discrepancies tend to make trouble for 
the land surveyor and the land owner as well. 

Yours very truly, D. L. Braucher. 

Lincoln, Ill., May 24, 1897. 

———_—_@———— 


An Engineer's Jottings. 


Sir: A very popular route out of St. Louis, for the east, 
is the Baltimore & Ohio Southwestern, Royal Blue Line. 
The road to Cincinnati has been wonderfully improved by 
careful engineering, and new bridges at many points, as 
well as the appearance of structures and track, give evi- 
dence of the permanance with which the line is being 
reconstructed. 

Cincinnati presents many evidences of material im- 
provenrent, but the most striking features in an engineer- 
ing way are the renewals of the bridges across the Ohio. 

The Southern Railway bridge has new spans of modern 
design for all the short spans on the Ohio side of the 
river. The Pennsylvania R. R. bridge, which has been in 
process ‘of reconstruction for some time, is practically 
completed, and while it is not a thing of beauty it is 
manifestly one of strength. 

The sidewalks, roadway and electric car tracks, ap- 
proach the river spans on different line and grade from 
the railway track and presented a very difficult problem 
for solution. A part of the approach is formed of brick 
arches on a curved alinement. While a different arrange- 
ment of the grade on the sidewalk of the river spans would 
no doubt have been difficult, the grade line is néw much 
broken by the conformity to the floor camber of the 
channel span. 

This span, with four trusses, has the two center ones 
spaced just far enough apart to allow room for the elec- 
trie car track. 

The structure is heavily detailed, the chords being laced 
with angles. The new piers were built between the old 
ones and the old masonry is now being removed to flat 
boats in the river and towed away. 

Just rounding into a wharf below the bridge was the 
‘‘Bostona,”’ one of the splendid fleet of boats to which be- 
longs the ‘‘Fleetwood,”’ ‘Telegraph’? and ‘‘Big Sandy.’’ 
These sidewheel steamers are among the finest afloat on any 
inland water and are a reminder that the U. S. Engineer 
Corps is now engaged in the thorough improvement of the 
Ohio River. The contracts have recently been let for the 
movable dam below Beaver, and the first one below the 
famous Davis Island dam. 

This dam is of the French or Chanoine type and is 
similar to the Kanawha dams described in Engineering 
News of Dec. 31, 1806, except that the trestle and bridge 
for manoeuvring the wickets is not to be used, but they 
will be operated from a boat. 

The work of reconstructing the Roebling suspension 
bridge is progressing rapidly. The new cables are 
laid up and the interesting work of wrapping them is in 
progress. Some six gangs are at work at different points, 
on swinging scaffolds. 

The wrapping machines are of the same type as were 
used on the Brooklyn bridge, the separate coils of wire 
being spliced together, so that the wrapping is practically 
continuous. The process of splicing is an interesting 
detail; the two ends are filed to lay together in a long 
scarf, and are then wrapped with a fine brass wire and 
around this is wrapped a small piece of sheet copper. 
The flux is then sprinkled on and the joint held ina 
portable forge, until the copper melts and accomplishes 
the brazing. After filing smooth, the joint is complete, 
all within a very short time. 


The new cable has not been cradled and hangs in a ver- 
tical plane, above and outside the old one, so that foot- 
ways have been constructed on the old cables for the 
workmen. 

The suspenders have been shortened up and provided 
with long U-shaped screws, to draw up the new floor sys- 
tem to the new grade when the new beams and stringers 
have been placed. 

The new anchorages are being constructed with open 
vaults around the strands of the cable, where they con- 
nect to the anchor pins, so that they will be easily ac- 
cessible for examination and will not cause trouble, as was 
the case with the old anchorages on account of the old 
cables being built in solidly. 

From Cincinnati to Columbus, over the Midland Division 
of the B. & O. R. R., shows great improvements and up- 
wards of a dozen spans of steel are seen in place of the 
old wooden bridges and trestles which had outlived their 
usefulness. These are all built up to the standard of the 
main line. 

At Columbus a much needed improvement is nearing 
completion in the shape of the remodeled Union Station. 
The great dark train shed, which has been such a land- 
mark, has had the brick end walls removed and trussing 
put in to carry a large area of glazing, thus making much 
better lighting. The end next to High Street is being 
extended several trusses as well. Along the depot side 
of the new viaduct has been constructed a row of store- 
rooms and nearly in front of the train shed is the new 
entrance to the Union Station. The construction is of 
terra cotta, but gives promise of being a very pleasing bit 
of architecture, with its Corinthian columns and well pro- 
portioned detail. 

From here the approach, both for foot passengers and 
vehicles is along an elevated way to the offices, waiting 
rooms and train shed. These are built on the south side 
of the train shed and just south of the old station rooms, 
By means of a clearstory, much additional light will be 
given for the train shed. Columbus is certainly to be 
congratulated on this long waited for improvement. 


May 29, 1897. E. G. C. 
———— 


Pioneers of Centrifugal Pump Dredging. 


Sir: Several persons, notably two in California, have 
endeavored, during the past ten years, to establish 
their claims to the invention of the art of hydraulic suc- 
tion dredging. The courts have been persistently in- 
voked to establish and rivet a patent monopoly under 
patents granted by the government thirty years after 
every broad combination claim had been successfully, 
scientifically and profitably demonstrated by the real in- 
ventors. A recent decision of the Appellate Court in San 
Francisco has been heralded by its beneficiary as a 
convincing warrant for the inventor’s laurel. It is not 
necessary to detract from anyone’s measure of actual ac- 
complishment, but, in view of the public interest, it is 
right that all should know the historical truth, which 
neither courts nor persistent misinformation to the press 
ean alter. When examined in the true light, it will be 
found that this case was fought between two parties, 
who were patentees, each trying to establish his own 
patents and carefully excluding what was done in foreign 
countries long prior to their so-called inventions. The 
facts are, that neither Bowers nor Von Schmidt is en- 
titled in any sense whatever to more than trifling and 
unimportant claims on two or three specific forms and 
mechanical variations. These, in turn, involved nothing 
more than the utilization of improved forms of pumps, 
engines and mechanism evolved in other arts by other 
men. There is room to-day for great improvements in 
suction dredging machine design, but the field is open to 
the use of the broad principles of the art. When the 
people and the courts know the truth, they can be safely 
left to rate the pretensions of those who claim honor and 
tribute for the work of the real pioneers, of whom two 
only now survive. 

While the philosopher Papin invented the centrifugal 
pump and air-blower, it remained to other men to put it 
into practical use. The ideas of the American Andrews 
were taken to England, and at the London Exposition of 
1851 began the rivalry of Gwynne, Appold and other 
makers. The centrifugal pump then made its way slowly 
in England and its use extended increasingly to the con- 
tinent of Europe. Louis Schwartzkopff, of Berlin, the 
proprietor even at that day of its leading machine works, 
visited England, and on his return designed and intro- 
duced the centrifugal pump into Prussia, calling it a 
“‘Kreisel,”” or whirlpool, pump, by which name it is still 
known in Germany. His scientific observations of per- 
formances and attainments, promulgated to gain the 
favor of engineers, are still standard in the mechanical 
reference books of Germany. German engineers of that 
day, and until now, have characteristicaily written much 
to prove this or that theory to account for and express 
mathematically the action of these pumps. The absence 
of valves and the consequent facility with which solids 
could be raised with the water and discharged from these 
pumps were among the advantages urged by all makers 
from the earliest. It remained for the occasion to arise 
to suggest the application of the centrifugal pump to 
dredging purposes and the designing of the mechan‘siu 


to produce the most effective results. 
lowed its use by practical men. 

There are two natural divisions to the 4 
First, that of discharging the spoil into bar¢ 
hopper contained in the dredge hull; sec 
charge onto adjacent land or into water th 
line of greater or less length. The last { 
River and Harbor Act which was passed bef 
War, practically compelled the first appli: 
centrifugal pump to dredging, under the first 
above set forth. In 1855, Osgood, of Albany, 
obliged to throw up his undertaking to remo 
the approaches of Charleston, S. C., because hj 
would not work in a sea-way. In the latter ; ft 
year, Captain (afterwards General) Cullom. l 
Engineer officer in charge, reported to the \W 
ment that he had just examined an invention by 
H,. Lebby, which was most promising, and : 
thought, would solve the problem. In Capt. Cy ite 
port of 1856 will be found a full description o: firs! 
suction dredger invented, built and operated ¢ i nes 
moval in a sea-way. It was called the ‘Genera! rie 
a single screw boat, 150 ft. long, and it was pro , 
internal hoppers. The centrifugal pump was 6 
ameter, and the suction, at first of iron ring 
connected and afterwards of gutta percha, 
ins. diameter. The suction was also provided ) 
disintegrator, called an ‘‘alligator.”” To all int nts ana 
purposes this successful sea-going, sea-way rkir 
dredge was the same as the ‘General Comstock,” recentjy 
built by the Bucyrus Company for Galveston Harbor, . 


Devs nt ¢ 





those of Joseph Edwards, lately used on the bars of New 
York Harbor, Lebby filed a caveat in January, 1854). Afte; 
the dredge worked out theappropriation under the Riverang 


Harbor Act and one made by the State of South Caro. 
lina, it was converted to other uses. 

N. H. Lebby was one of a group of invent: wh 
formed a distinct era in the industrial history of Sour 
Carolina before the war. It is stated that under his q- 
rection the smooth bore cannons, seized by the Confeder- 
ates were rifled. One of his operatives was still living las; 
year. 


Hitherto engineering literature has stated that the first 
application of this kind of dredging was in 1857, at the 
port of St. Nazaire, France, where, however, a piston 
pump was employed. This is an error, due to the remot, 
and troublesome time in which Lebby lived and the merely 
local knowledge of his system. The hull of the ‘Genera! 
Moultrie’ was built at Greenwich, L. I., and it is not 
unlikely that several in that vicinity knew its proposed 
use. General Gilmore’s well-known application at st 
Augustine, Florida, in 1870, was suggested by the Cullom 
and Lebby tradition in the engineer corps. It was carried 
out by Captain (now Colonel) Ludlow, who was station»d 
at Charleston, after its capture. The full credit for the 
invention of this type of dredging belongs, beyond ques- 
tion, to Lebby. It is a very short step to take the ‘(Gen- 
eral Moultrie,’’ anchor one end, and pipe the material 
ashore, as she was moved by lines. But it is not known 





now whether Lebby did more than to have a working 
model made by Jesse Jones, a local model-maker, and in- 
corporate his ideas in the caveat he filed, which probably 


lapsed in the midst of the distractions of the Charleston 
yellow fever epidemic and the political turmoil of the 
time. 

It is not a little singular that at the precise time that 
Lebby was inventing, planning and building the ‘‘Generai 
Moultrie,” two Prussians should be engaged in the appli- 
cation of the Kreisel pump to hydraulic dredging and th: 
delivery of the material through pipes. 

In the latter part of 1855, Frederic Hoffman, Engineer 
and Manager of the Berlin & Hamburg Ry., was standing 
on the banks of a canal then being excavated near the 
Lehrter railway station in Berlin. He noticed that the 
simple hand pumps for draining the cut brought up con- 
siderable sand, and he then conceived the idea of using a 
steam pump to convey the sand directly to the fill sev- 
eral hundred feet away. He conferred and collaborated 
with his near friend and neighbor, Louis Schwartzkopff. 
They adopted the Kreisel pump and made numerous de- 
signs, one of which was patented in Prussia, Denmark, 
England and France in January, 1856, in the first two 
countries in their joint names, and in the others in 
Schwartzkopff’s name alone. So much impressed were 
they with the possibilitties of the device that Hoffmann 
resigned his position, and together they tendered for work 
on the regulation of the Black Elster River. An economi- 
cal Minister of Works, however, postponed the proje:t, 
very much to their loss, and Hoffmann turned his 
tention to other inventions relating to papier-mache a‘! 
brick-making. In the latter industry he made a great 
fortune and reputation and was living last year, near!) 
eighty years of age, still active, and one of the larges' 
manufacturers in Germany. To hold their Prussia’ 
patent, which expired in 1861, they worked it in 1856, at 
the Custrin bridge, to remove a shoal occasioned by the 
new piers, using a reciprocating-disintegrating tool at tho 
end of the suction-pipe. The shoal was removed to the 
satisfaction of the Contractor Stein and the Minister 0! 
Works, and material yas discharged through a pipe-lin- 
carried by pontoons a short distance. After Hoffman» 
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June 17, 1897: 


ievelop his patent brick-kiln in 1858, Schwartz- 
ontinued to improve the dredge, and in 1858 he 
the suction a rotary cutter and _ telescopic 
coping vertically, almost precisely the same as 
; “patented” by Von Schmidt 28 years later in the 
' .tes. In this case, however, he swung the dredge 
stead of swinging the suction pipe, as in the 
en patented, to reach the material to be exca- 
was Schwartzkopff’s custom to lithograph these 

\d print descriptions of this and other appli- 
of his Kreisel-pump, and send them out in letters 

« business and advocating their use upon rivers 

3 hors. He also gave the machine the name of the 
’ np and Schwartzkopff’s Hydraulic Bagger.” In 

104 tendered for their use on the great port of Wil- 
s Haven, and, though other methods were adopted 
his system was thought too radical, his pumps 

tsed to drain the pits for the masonry walls. After 

te, the Prussian patent having expired, he did not 

-be invention. Not until a paper was read by Hoff- 
before a commercial society in 1870, and fully de- 

og the invention, was the matter revived in Ger- 

y. Schwartzkopff died several years ago. Meanwhile, 

independently, Atkinson, in New York, in 1862, and 
ne, in England, in 1863, patented their applications 
¢ a rotary cutter to a suction pipe. In 1864, in Holland, 
W Freeman patented, a few months before that patent 
law was repealed, his system of pumping spoil ashore from 
. dredge through a floating, flexibly connected pipe-line. 

{is partner, Burt, took out an English patent in 1867. 

hese men were contractors on the North Sea Canal at 
\msterdam. At first they used chain-bucket dredgers, 
lelivering into the suction of a pump mounted on the side 

f the hull; but later they built numerous purely suction 
iredges and used all the elements in combination claimed 
is the foundation of the art by the American ‘inventor’ 
who filed applications in 1876 and only suffered the patents 

» issue nine years later, in 1885. 

The radial motion was nearly always effected in Euro- 
pean dredge practice by chains. The use of vertical spuds 
or anchors appears to have originated in America on the 
Erie Canal, as applied to dredges; but the primeval fish- 
erman who thrust his oar into the mud below his boat, tied 
the handle to the thwart, and made his skiff to swing in 
the shallows, while he dredged oysters, probably owns the 
principle, even though the Californian courts wisely in- 
vest a Californian with his mantle. 

In 1869 a Baltimorean, Duval, patented a very good 
suction dredge for use in the river placers in Central and 
Southern America. From 1870 to 1876, Brodnitz and 
Seidel, of Germany, built and operated several machines 
in Germany and Russia, and Burt did the same upon the 
lower Danube. In 1876 Von Schmidt began his suction 
dredging operations in California, repatenting the 
Schwartzkopff published design of 1858, except that he 
added the unnecessary bow turn-table. In May, 1885, 
Bowers first appeared and claimed everything about suc- 
tion dredging except the earth, and has been dredging in 
the courts ever since. His conception has been dated back 
by confiding judges to 1864, immolating truth and science 
on an impossible design. A more extended reading at the 
proper time might just as well have made this date in the 
evidence ten years earlier. Then, indeed, one might hail 
areal inventor. As it is, Bowers is the conceded inventor 
of a specific form of rotary cutter, which, when built and 
tried, was a lamentable and utter failure. It was discarded 
within 48 hours by its unfortunate owner, upon whom 
devolved the work of remedying through dear experience 
the vital errors of Bowers designs. Bowers has never exs- 
cuted a dredging contract anywhere at any time. In point 
of fact, he is not the discoverer or original inventor nor 
are his claims for originality valid in view of the foregoing 
and the public, the government, and engineers generally 
should know these facts, which anyone can verify. 

Comparing the present state of the art with that of 
Lebby and Hoffmann-Schwartzkopff, one may say that 
Lebby’s device has been slightly improved upon by Ed- 
wards and Kinipple; that the latest sea-going hopper suc- 
tion dredges of Kinipple, in England, and the Bucyrus 
Company, in the United States, are better than Lebby’s 
only as hulls, pumps, engines, screw-propellers, hopper- 
doors, rubber suction pipe and hangings are better, as a 
result of the general mechanical improvements of the last 
40 years. It is surprising to our modern conceit to realize 
how well our fathers builded. 

As compared with the Hoffman-Schwartzkopff system of 
1856-61, it may be said of the modern centrifugal pump 
that it is somewhat better than theirs, and the old one 
was directly connected to a high-speed engine. The At- 
kinson cutter of 1862 is the prototype of the Bates cut- 
ter of to-day; the latter performs its office of severing the 
material within the suction field better than the other 
because of better specific construction, not of better theory. 
The Bowers ‘“‘patented” cutter was designed to meet a 
mistaken theory, and when practically tried it proved to 
be worse than useless. The Duval cutter of 1869 is a good 
one, simple and effective, and was lately employed by 
Vivian on the Chicago Drainage Canal. The Chaquette 
cutter of 1862 was a fair tool, especially for clayey soils. 
The Lynch, Angell, Williams, Bucyrus, Duval, Bates, 
San Francisco Bridge Co. and New York Dredging Co. 
cutters are all specific constructions, differing from At- 
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kinson merely in detail of shape and up-building. The 
Seidel cutters of 1870 are similar to Burt's, but his double 
shaft cutter, of 1876, used at Riga, is a successful type 
by itself. The last Von Schmidt machines are almost 
identical with Hoffmann-Schwartzkopff, of 1858, except 
that the latter did not use the expanded hood over the 
cutting blades, and swung the dredge instead of the 
bow-turntable. 

Hoffmann-Schwartzkopff used rubber hose in 1856, and 
Burt, in 1864, used leather for flexible pipe joints, and no 
better substitutes have been since evolved. The Hoffmann- 
Schwartzkopff dredge of 1858 used vertical telescopic suc- 
tion pipe and parallel cutter-driving-shaft. Von Schmidt 
and Bowers both sought and obtained patent claims cov- 
ering these devices many years later. Bates has intro- 
duced a vertical telescopic elbow to permit the suction 
pipe to oscillate in a vertical plane. It is compact and 
simplifies the train of cutter gears, and it is fundamentally 
essential to his battery dredge, of which the U. S. “Beta” 
is a type. Its use has made dredges possible up to a ca- 
pacity of 20,000 cu. yds. per hour. This joint has been 
imitated in the Flad Mississippi dredge by beng turned 
wrong side up. 

The Bowers sliding spud was designed for him by War 

eton, of Chicago, and costs three times what a better 
device of Bates costs, or the double spud system of other 
companies. The Bowers “patented” turntable spud was 
never built except as a paper structure around which to 
weave “patent” claims. It could never work practically 
at all. 

Bates is also the author of the nickel-steel single piece 
open-end rotary cutter, the semi-elliptic and whaleback 
pipe pontoon, the hydraulic spoil distributor and ad- 
justable baffle-plate, of the self-propelling straightway 
cutting dredge, the electro-hydraulic dredge, the buoyant 
ladder and spud devices by means of which these ad- 
juncts are handled by compressed air; and other notable 


i rovements. 
_ Frank E. Lesourd, M. E., 


President and General Manager, New Orleans Contracting 
& Dredging Co. 
New Orleans, La., May 8, 1897. 


—_e———_ 


(In accordance with our usual éustom, we fur- 
nished proofs of the above letter to the parties who 
were criticised in it and offered them an opportuni- 
ty to present replies in the same issue in which the 
letter was published. We append their letters as 
follows.—Ed.) 

Sir: I have received the proof of a communication 
which has been sent you for publication, on ‘Pioneers 
of Centrifugal Pump Dredging.”’ 

I will state that on July 24, 1847, a patent was granted 
to A. W. and J. H. Von Schmidt for a Rotary Siphon 
Pump, and many were made and sold. One was used 
in pumping out the foundation (gravel and sand) of the 
United States works for a fort at Staten Island, N. Y., 
then in charge of Col. Delafield, U. S. Engineer Corps. 
I also constructed one, and this was put into operation on 
the Brooklyn Dry Dock. Since that time I have made 
various changes and improvements in rotary pumps; some 
for raising water only, and others for dredging machines 
on the hydraulic principle. 

In 1874 I made an improvement on my system of dredg- 
ing, and entered a caveat for the same. In 1876 I 
constructed a dredger for Thomas H. Williams and Bix- 
ler for the building of levees on the San Joaquin River, 
California. In 1876, also, I applied for a patent, which 
was granted to me on Dec. 19, 1876, since which time I 
have taken out altogether nine separate patents, and I 
claim that the large Von Schmidt dredger has been a 
success over all others heretofore built in any part of 
the world. And, while I do not claim the earth, I do 
claim that I was the first to make hydraulic dredging in 
the United States a success. I do not wish to take any 
credit from Schwartzkopff. On the contrary, he is en- 
titled to the discharge pipe, having patented the same in 
England in 1856. I will say that this patent of Schwartz- 
koff was not in my case before the court, otherwise the 

judgment of the court would not have been what it was 
in the case of Bowers vs. A. W. Von Schmidt. 

As it is, the court held that out of Bowers’ (126) 
claims I infringed on 9. The most important was that 
of Bowers’ claim on the discharge pipe, which is about the 
same as Schwartzkopff’s. 

In my opinion, Bowers could not patent in a combina- 
tion patent what was already patented in a foreign coun- 
ery as early as 1856. 

The Bates plan of using six suction pipes in place of 
one is, in my judgment, only an aggregation. The 
principle is the same in all suction dredgers. Outside of 
the cutters, cutting the material loose, it is the suction 
of the centrifugal pump that draws the material in, and 
by the same agent it is thrown out though the dis- 
charge pipe to the place of delivery. There is no such 
action, as Bowers claims, of an “internal delivery,’’ for 
when the pump is not in action his cutter will not de- 
liver. In fact, he knows this full well, as on those ma- 
chines he sold to others, constructed on his plan, the 
Bowers cutters are not used. So far as I am individ- 
ually concerned, I wish it to be distinctly understood 
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that I do not claim to be the pioneer inventor of hydraulic 
dredgers, but that I have been and am an improver; and 
thus far I will say, and I know from years of experience 
that the Von Schmidt dredge has done better work in 
both hard and soft material than any other machine 
The Von Schmidt machine has only 250 HP., while the 
Bates machine has 1,700 HP., with six suction pipes and 
two pumps. In soft material 
handling a large quantity of loose material. 


these are capable of 
What would 
the six suctions do in hardpan? 

In conclusion, all suction dredgers should do work in 
soft material in proportion to the power used, only that 
these dredgers are somewhat different in construction 
and, as a matter of course, improvements are the order 
of the day. Yours respectfully, A.W. Von Schmidt, 
Civil Engineer 


S08 Montgomery St., San Francisco, Cal., May 24, 1897 


-—-—__ —_@—_————- 

Sir: Referring to the article, headed “Pioneers of Cen 
trifugal Pump Dredging,.”” truly ‘“‘the mountain has 
labored and brought forth a mouse.” To one at all 
familiar with the United States Patent Law, and the de 
cisions of the United States Circuit and Appellate Courts 


this paper needs no refutation. It is not “‘by inspiring and 
misleading the public and scientific press’’ that the writer 
thereof, or others, can overturn or evade the decisions of 
United States Courts. 

Referring to the suit of Bowers vs. Von Schmidt, he 
Says: 

It will be found that this case was fought between 
two parties who were patentees, each trving to establish 
his own patents and carefully excluding what was done in 
foreign countries long prior to their so-called inventions 

Now here are two attempts to ‘‘mislead’’—two Instances 
of ‘“‘misinformation to the press.” 

First, Von Schmidt was not “‘trying to establish his own 
patent,”’ for the simple reason that its validity has never 
been questioned. No one has a right to use, and T have 
never claimed the right to use, anything covered by his 
patents except under authority thereof. Unfortunately 
for him, he, like Bates, has no broad claim. His pat- 
ents, like those of Bates and others, are for specific de- 
tails and devices which cannot be used without, at the 
same time, using what is not covered by their patents, 
but is covered by mine. I claimed and proved that Von 
Schmidt infringed my patents. He claimed and sought 
without success, to prove that my patents were Invalid. 

Second. Von Schmidt did set up everything that he could 
find that ‘‘was done in foreign countries ® * © prior to 
the date of his’’ real, not ‘‘so-called inventions,” that he 
thought might serve to limit the scope of my patents, as 
for instance, “‘foreign’’ Letters Patent to Thomas Burt 
No. 207, of 1867; to Henry Oliver Robinson, No. 2429. of 
1868; and the Gwynne device used at the Chatham Dock 
Yard in 1874; while the date of the Von Schmidt patents 
in controversy did not go back of May, 188%. But Yon 
Schmidt set up American devices several years earlier 
than any cited by Mr. Lesourd—as, for Instance, the Hart 
dredge used in 1848 and the Frasier described in the 
“Scientific American” in 1852. He also set up the Atkin 
son patent of 1863, and the Duvall patents of 1868 and 
1869, to which Mr. Lesourd has referred, also the Fonée 
and Lyons of 1854, and the Angell patents of 1882 and of 
later dates. 

He did not set up the impracticable device and aban 
doned experiment of Schwartzkopff and Hoffman, though 
according to your correspondent, they ‘‘worked it in 
1856,"’ the year their patent came out, and never “worked 
it’’ again. No wonder they never ‘‘worked it’ again, and 
no wonder “his system was thought too radical.” Any 
system that had proven a failure would naturally be 
thought ‘‘too radical.”” Nor did Von Schmidt set up any 
of the other abandoned experiments to which your cor- 
respondent has referred. His attorney was not ignorant 
of the fact that unsuccessful and abandoned experiments 
could not anticipate a successful patented invention. He 
was also aware that none of the alleged anticipations not 
set up, in the Von Schmidt case, showed the combination 
of any one of my claims. Why does your correspondent 
confine himself to glittering generalities and set his own 
unsupported ipse dixit against the decisions of the United 
States Courts? Surely he owes to himself the production 
of some proof—some quotation from patents—some ref- 
erence, that can be verified, to something showing at least 
some one of the “broad claims’’ to which he has referred or 
to something showing at least one of my “broad claims.”’ 
And why does he conceal from your readers the fact that 
the great Schwartzkopff invention “so-called” was care- 
fully considered by the United States Patent Office before 
granting me Letters Patent, and the farther fact that it 
was set up by the San Francisco Bridge Co. and the New 
York Dredging Co. in the recent suit brought by me 
against those companies in the United States Circuit Court 
at Tacoma? In that case Judge Hanford, after carefully 
and critically considering this Schwartzkopff patent, as 
well, also, as many other “‘foreign’’ patents not set up in 
the Von Schmidt case, judicially determined that notwith 
standing these patents I was entitled to an injunction 
against those companies and granted an injunction, which 

is now in full force and effect against both of these .com 
panies throughout the whole territory owned by the Bow 

ers Dredging Co. 
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He says: ‘‘Neither Bowers nor Von Schmidt is entitled 
in any sense whatever to more than trifling and unim- 
portant claims on two or three specific forms and me- 
chanical variations.’’ 

Doubtless the judges of the United States Courts will 
stand abashed before this new expounder of the law—this 
second “Daniel come to judgment’’—for though neither 
Von Schmidt nor Bates could obtain anything ‘‘more than 
- trifling and unimportant claims on two or three specific 
forms and mechanical variations,’’ I was so fortunate as to 
obtain 389 claims, many of them exceedingly ‘‘broad’’ 
ones; and these broad claims have been sustained by 
those “confiding judges,’’ as he sneeringly calls them, 
now increased to five, since Judge W. W. Morrow has 
just granted an injunction against John Hackett and the 
Pacific Coast Dredging & Reclamation Co., one of which 
judges, the Hon. Joseph McKenna, is now Attorney- 
General of the United States. 

In my motion for injunction against John Hackett and 
the Pacific Coast Dredging & Reclamation Co., great stress 
was laid by counsel for defendants on the Schwartzkopff 
patent as anticipatory of some of my claims; but in his 
decision granting the injunction, Judge Morrow is strong 
and clear in his refutation of this contention. 

He says: ‘‘The Courts have been persistently invoked 
to establish and rivet a patent monopoly under patents 
granted by the Government thirty years after every broad 
combination claim had been successfully, scientifically and 
profitably demonstrated by the real inventors.” 

Now here in a single paragraph are no less than three 
instances of ‘‘misinformation to the press.’’ Not one of 
my broad claims had ever been either “successfully,” 
*‘sclentifically’’ or ‘‘profitably’’ demonstrated prior to my 
invention thereof, and only one or two had been tested at 
all prior to my application for patents, He cannot point 
out one of my broad claims anywhere even remotely sug- 
gested prior to the date of my invention. If he could, 
would he content himself with the citation of nothing 
save what he himself shows to have been merely a few 
abandoned experiments and one or two moderately suc- 
cessful sand pumps? One would infer from his article 
that I claimed to be the inventor of vertical anchors, 
centrifugal pumps and sand pumps. This seems to be 
three more attempts at ‘‘inspiring and misleading the 
public and scientific press,’ for he certainly knows this 
is not true, 

He speaks of “‘the real inventors,’ of whom 
“‘two only now survive." Why does he not give 
names that we may do them honor? And why does he 
rehash the stale matters of Andrews, Gwynne, Appold, 
Schwartzkopff, Hoffman, Freeman, Burt, Atkinson, Du- 
vall and others? Is it possible that he has only just dis- 
covered them? And was it his assumption that the United 
States Courts and others were equally ignorant that caused 
his fling at the ‘‘confiding judges’’ who found my inven- 
tion to date back to 1864? 

He says: 

As it is, Bowers is the conceded inventor of a specific 
form of rotary cutter, which, when tried, was a lamentable 
and utter failure. It was discarded within forty-eight 
hours by its unfortunate owner, upon whom devolved the 
work of remedying through dear experience the vital 
errors of the Bowers design. 

This paragraph contains no less than four instances of 
“‘misinformation to the press.”’ 

First. I have no claim in the patents referred to for 
any kind of a cutter and the forms subsequently patented 
by me have never yet been before any court but are con- 
tested by every infringer who is using them. 

Second. The cutter referred to was not a failure. 

Third. It was not discarded at all but was used until 
entirely worn out. 

Fourth, Changes made in subsequent cutters for the 
Bowers Dredging Co. were trivial, unimportant, made at 
my suggestion, and from drawings furnished by me. 

The facts concerning the cutter referred to are these: I 
was told that it was to work in soft material and to save 
cost I furnished an iron cutter cast in a single piece with 
circumferential rings bevelled but not provided with sharp 
cutting edges. This was tested by me and worked well in 
soft, loose material, such as that for which it was de- 
signed. But there was very little of such material where 
the dredge was put in operation. The greater portion was 
hard, compact sand for which a cast-iron cutter, having 
cast-iron blunt edged circumferential rings and cutting 
blades was not suitable, because none of the cutting edges 
could be made sufficiently thin and sharp. I, therefore, 
removed some of these rings myself and directed the re- 
moval of the rest. After this had been done the perform- 
ance was as follows: 

In the harder portion of the excavation, the machine 
cut, raised and delivered through 258 ft. of 18-in. pipe 
4.19 cu. yds. per minute, with an expenditure of 188.79 
I. HP. When working 5 ft. from the surface, the delivery 
was 7.66 cu. yds. per minute and the I. HP. 192.75. At 
3 ft. from the surface in the less compact material the 
delivery was 12.79 cu. yds. per minute, with an I. HP. of 
only 179.98. On a run of 5 hours and 20 minutes, the 
output was 3,030 cu. yds. or an average of 9.46 cu. yds. 
per minute. This statement of its performance is taken 
from a letter written by George L. Pierce, an engineer, 
who assisted in making these tests and is found on p. 
266 of Engineering News of March 23, 1889, 
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It was not until after all this had been done and the 
foregoing tests mafle by me and Mr. Pierce that the dredge 
was turnetl over to Mr. Bates (then manager of the 
Bowers Dredging Co.), Who subsequently handled about 
30,000 cu. yds. of the same hard material without further 
change of the cutter and then took the dredge to Tacoma, 
where he wore that cutter out. The work at Tacoma was 
in different though less difficult material, and for this 
material I recommended a steel cutter with narrow cut- 
ting blades and furnished a blue print of such a cut- 
ter, retaining the original drawing. Instead of substitut- 
ing this latter, the width of the leaves or cast-iron blades 
of the first cutter were reduced to about the dimensions 
suggested by me by cutting off from the inner edges of 
these cast-iron blades. Thin wrought-iron bars with 
cutting edges were used to replace the thick iron circum- 
ferential rings removed by me, and this amended cutter 
was used, contrary to my suggestion, until entirely worn 
out. Not until this had occurred did Mr. Bates order 
from me the other, which I had made for him in San 
Francisco, from my own drawings and forwarded to him. 
This was known as “‘the little cutter’? and gave the best 
results of any ever used by Bates, the Bowers Hydraulic 
Dredging Co., or any one else, according to the best of 
my knowledge and belief, though some others differing 
but little from this were afterwards used by Bates and 
others on the Chicago Drainage Canal. The cutting blades 
of “‘the little cutter’? projected beyond the lower end, 
which was conical in shape and without the circumfer- 
ential rings, or the scoops shown in the drawings of my 
patent. On visiting the dredge at a later period I directed 
large holes to be cut in this lower conical discal end and 
this was found to be an improvement. These changes made 
by me or at my suggestion and from my working draw- 
ings are all of the changes of any importance that were 
ever made for the Bowers Dredging Co., and I still have 
the original drawings from which these cutters and 
changes were made. These facts are within my own per- 
sonal knowledge and experience and I therefore state them 
authoritatively. On the other hand, Mr. Lesourd has no 
personal knowledge of these facts and has been misled by 
the same untrustworthy hearsay reports of interested 
parties, which have led him into the many other erroneous 
statements contained in his letter. 

It is true that I have never personally executed any 
dredging contract; but Mr. Lesourd cannot be ignorant of 
the fact that my company, ‘‘The Bowers Hydraulic Dredg- 
ing Co.,’’ and other companies licensed by me, have exe- 
cuted many large contracts and are now executing other 
large contracts. Numerous other misstatements in his let- 
ter are too trivial to merit notice. He writes, as have 
others, Lindon W. Bates, for instance, when infringing 
my patents. I shall look into this and if he is so infring- 
ing, Shall refer the matter to the arbitrament of the 
Courts, where it is to be hoped that the solemnity of ju- 
dicial procedure will secure from him greater accuracy of 
statement. A. B. Bowers. 

New York, June 5, 1897. 

—_—_——@——__—. 
Notes and Queries. 


L. & M. write they are in dispute as to whether there is 
any point of a wheel of a vehicle ‘‘which travels faster 
than any other when the wheel is in motion,’’ and appeal 
to us for a decision. Every point on the wheel has a uni- 
form motion forward and has also a rotating motion about 
the axle, the velocity of which varies according to the 
distance of the point from the center. The absolute mo- 
tion of any point on the wheel at any instant, with res- 
pect to the earth is found by combining these two motions. 
When a point on the wheel is vertically above the axle, 
the two motions are added together to obtain the motion 
relative to the earth. When it is vertically below the 
axle, the motions are in opposite directions and one is 
subtracted from the other. 

ee 
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THE STREET RAILWAY SYSTEM OF PHILADELPHIA: 
Its History and Present Condition. By Frederic W. 
Speirs, Ph.D., Professor of Economics and History, 
Drexel Institute, Philadelphia. Fifteenth series, Nos. 
Ill., IV. and V., Johns Hopkins Studies in Historical 
and Political Science; H. B. Adams, Editor. Balti- 
more: The Jotns Hopkins Press. Cloth; 6 x 9% ins.; 
pp. 123. Price, $1 

Street railways are assuming a place in both engineering 
and municipal government not dreamed of at their incep- 
tion. The Philadelphia street railway system is one of the 
largest in the world, and according to the author of this 
book yields the city a revenue, reduced to terms of 
gross receipts of the company, not equalled by more than 
two other cities in this country, although other cities 
have been more favored in the matter of low fares and 
transfers. A large number of companies have been char- 
tered and have constructed lines, but with one exception 
these are now all included in the system of the Union 
Traction Co. 

This volume traces the physical, financial and corporate 
development of the street railways of Philadelphia in an 
interesting and forcible manner. Separate chapters are 
given to ‘“‘The Price of Franchise Privileges’’ ; “Public Con- 
trol’; “Municipal Ownership,” including under this head 
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the provision of franchises for purchase by tl 
original cost of construction; “Corporate Si 
State and Municipal Government’; and “The k 
Their Employees.” ca 

The principal return to the city for street ra 
chises has been from street paving, and the « ne 
this connection are so instructive and suge 
citations from the book, accompanied by 6. 
ment, are given elsewhere in this issue. ; 

Mr. Speirs’ book will be welcomed by many 
terested in the relations between American str., 
companies and municipalities, have found with 
there is available but little definite information 
the subject. A somewhat similar Study of the 
ways of Cleveland* was recently published by t), 
Economic Association, and some years ago the 5 
ciation published quite a bit of information reg 
street railway franchises of a number of Ameri 
in connection with a study’ of franchise compa 
municipal ownership made bya committee of its 
Aside from these three publications, the i: 
the subject is scattered through a variety of pu 
and is not very extensive at that. The Philad. 
Cleveland monographs are the only complete s 
made of the street railway systems of Amer 
8o far as we can learn. 


WATER AND PUBLIC HEALTH.—The Relativy: f 
Waters from Different Sources. By Jas. }{ tes. 
M. Am. Soc. C. E. New York: John Wil: te 
London: Chapman & Hall. Cloth; 5 x 7% ins 75 
oe owes in the text and six folding piate. » 


Aside from some brief general considerations 
the spread of typhoid fever, this volume is mai 
up with the relation between pure water and ty) if 
ver, some space being also devoted to the effect of < we, 
age systems upon the disease. The subject is ¢ arg 
extent treated by presenting typhoid death rat r 76 
American and foreign cities, grouped in accorda wit 
the purity or probable purity of the respective wat 
plies. The statistics cover the six years, 189) t. 
inclusive, and each of the cities given has populations o 
more than 50,000. Diagrams are used freely, a large. pum- 
ber of small diagrams being presented to show the ty- 
phoid fever death rate and the rate of rainfal] in 
can cities. In ten cities there is an apparent ck 
nection between heavy rainfall and typhoid fever, whic) 
can be accounted for, at least in part, by pollutio the 
water supplies by surface washings during heay, 
falls. In only one city does typhoid fever increase wit} 
a light rainfall. In the remaining cities, about 40. ther 
is no apparent relation between rainfall and typhoid. Ta 
bles showing the rainfall for six years in a nun 
cities are given in the book. 

As a whole, the volume emphasizes the great valu 
pure water as largely reducing the dangers from typhoid 
fever; points out that too much reliance must not be placed 
upon the self-purification of sewage-polluted rivers, nor 
sedimentation and other natural causes in storage reser- 
voirs; and concludes by stating that filtration may be 
relied upon to keep the typhoid death rate down to from 
0.3 to 2 per 10,000, where the water is no more badly 
polluted than the Rivers Elbe, Thames, Danube and Mer- 
rimac. 

Tf 


ANNUAL CONVENTION OF THE MASTER MECHANICS 
ASSOCIATION, OLD POINT COMFORT, VA. 


Three days only elapsed beteen the closing session of 
the Master Car Builders’ convention at Old Point Comfort, 
Va., and the opening meeting of the Master Mechanics 
Association at the same place, during which time th 
members remaining for the second convention devoted 
themselves to the excursions and other entertainments 
provided by the visiting supply men. A partial change i 
the personnel of the membership was about the only no- 
ticeable difference between the opening sessions of the tw 
conventions, and when the Master Mechanics assembled 
on June 16, they settled down to regular business with 
but very few preliminaries. 

In a brief opening address Col. Hasbrouck, U. S. A, © 
Fortress Monroe, welcomed the convention to Old P 
Comfort. After a few words of thanks in response to 
welcome, Mr. R. H. Soule (Norf. & Wn.), the President 
the Association, presented his opening address to the mcm- 
bers present. Mr. Soule briefly traced the growth of (h: 
Association from its first session and called attention to () 
great progress made in railway motive power during t!a‘ 
time. He congratulated the Association particularly up! 
its financial and numerical strength. Speaking briefly 
the scholarships held at Stevens Institute by the Assov\: 
tion, he noted with regret that there seemed very !)('': 
tendency on the part of those qualified to avail themse!: 
of the gift. Referring to some of the more technical f-« 
tures of the work in which the members of the Assoc! 
tion were engaged, he spoke particularly of the grow!’ 
tendency to use higher steam pressures in locomotiv’ 
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*The Street Railway Problem in Cleveland.’” By W» 
Rowland Hopkins. Vol. I., Nos. 5 and 6, Economic Stud: 
American Economic Association. 

+The Relation of Modern Municipalities to Quas 
Public Works. By H.C. Adams and others.” Vol. Il., N 
6, Publications, Ameri Economic Association. 
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THE TOWER BRIDGE OVER THE THAMES, LONDON. PORTAL OF NEW BRIDGE OVER THE ELBE, 
HAMBURG, GERMANY. 


CHAIN SUSPENSION BRIDGE AT BUDAPEST HUNGARY. OLD BRIDGE OVER THE ELBE AT HAMBURG. MARIA THERESA Court a 


CHAIN SUSPENSION BRIDGE BETWEEN BODENBACH AND ‘ THE ELIZABETH BRIQ 
TETSCHEN, BOHEMIA, OVER THE UPPER ELBE. 


CANTILEVER BRIDGE BETWEEN LOSCHWITZ AND RAILWAY BRIDGE AT MAINZ, GERMANY. FRIEDRICH BRIDGE 
BLASEWITZ, SAXONY, OVER THE ELBE. BERUN, 


THE ESTHETIC ELEME 





OLD BRIDGE AT FRANKFORT-ON-MAIN, GERMANY. RAILWAY BRIDGE AT COBLENZ, GERMANY. 





RTAL OF KARL’S BRIDGE. THE SCHLOSS BRIDGE, BERLIN, GERMANY.’ 





\BETH BRIG VIENNA, AUSTRIA. NEW CAROLA BRIDGE OVER THE ELBE, RAILWAY BRIDGE OVER THE RHINE AT 
DRESDEN, SAXONY. COLOGNE, GERMANY. 


Taam ome BOURSE, NEW STEEL ARCH BRIDGE, MAINZ, GERMANY. PORTAL OF RAILWAY BRIDGE AT COLOGNE. 


ELEME IN BRIDGE DESIGN. 
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od that the maximum economy of the locomotive 
found with a pressure of at least 180 lbs. 
past year the efforts to reduce the weight of 
ng parts had continued, but he believed that 
improvement in this direction had not yet been 
fhe tendency in valve practice was toward de- 
1d and increased inside clearance. The tonnage 
ocomotive performance had become an accepted 
railway practice. It appeared that the com- 
motive was gaining favor every year, During 
ist past the hard times had been severely felt by 
ve power departments of railways, but he be- 
it a great deal of good in some ways had re- 
m the misfortune. Master mechanics had been 
' , economize and to study ways and means of 
. z rk so carefully that they were to-day in many 
“.... more proficient and valuable men than if they 
' r had cause for trying their wits against adverse 
‘.s. In closing, he referred to the advance which 
g made in the introduction of electric propulsion 
iways and advised that a committee be appointed 
upon the status of this matter at the next con- 


i eports of the Secretary and Treasurer showed the 
4 tion to have a membership of 620, and, with all 
iid, to have a sum of $1,659 in the treasury. Upon 

» dues were made, as usual, $5 for the coming year. 

wing these reports quite an amount of routine busi- 
was disposed of, the most important of which was 
hanges in the constitution providing for the addition 
rhird Vice-President to the officers of the Association, 
ind the modification of the article governing the be- 
ctowal of the Association’s scholarships so that after pref- 

had been given to employees and sons of em- 

-ees of the mechanical departments of railways ‘and yet 
vavaneies were left they could be filled by railway em- 
ployees of any department. On motion of Mr. W. H. Lewis 

, Bur. & No’n), resolutions were passed instructing 
the Executive Committee of the Association to secure, if 
possible, an arrangement by which both the Master Car 
Builders’ and Master Mechanics’ conventions could be 
held and finished the same week. At the present conven- 
tion the sentiment has been unusually strong that some- 
thing should be done to reduce the length of time which 
the members of both associations were compelled to be 
away from home in order to attend both conventions. A 
reform tending toward the end outlined by the resolutions 
would, we believe, find a majority in favor of it, both 
among the members of the Associations proper and among 
the many outsiders whose business compels them to at- 
tend the conventions. An idea of the time wasted, as one 
member expressed it, in “‘frivolities,"” may be had from 
the statement that at the present two conventions there 
will be seven 4%-hour sessions in ten days, all the re- 
mainder of the time being devoted to excursions and en- 
tertainments. It is the exceptional business man or rail- 
way mechanical officer who has the time at his command 
to spend in this way, and the applause which followed 
the reaching of Mr. Lewis’ resolutions and the unanimity 
with which they were approved by the Association indi- 
cate that the members are becoming alive to the fact. 

As at the sessions of the Master Car Builders, the noon 
hour of the sessions of this Association is devoted to 
topical discussions 6f questions raised by the members. 
This order of business followed the more formal routine 
work, but as these subjects can be handled more briefly 
and conveniently for all sessions at one time the discus- 
sions of the opening session will be postponed until a later 
part of these proceedings. 

Following the topical discussions came the discussion of 
the 1896 report of the Committee on Exhaust Nozzles. 
This was only partly completed at the opening session 
and was ordered continued at the second session, and in 
order that it may be presented at one time its report will 
be deferred until our next issue, when the report of the 
remaining sessions of the convention will also be given. 

Te 


ANNUAL CONVENTION OF THE NATIONAL ELECTRIC 
LIGHT ASSOCIATION. 


The twentieth convention of the National Electric Light 
Association was held at the International Hotel, Niagara 
Falls, N. Y., June 8, 9 and 10. 

The first meeting was called to order at 10.45 a. m., June 
8, by the President, Mr. Frederic Nicholls, who delivered 
a brief address, in which he called attention to the actual 
materialization of the long-projected scheme for utilizing 
the water power of Niagara Falls, to the great advances 
made in the development of electric transmission, and to 
the growing importance of the manufacture of electrical 
machinery and apparatus. 

The report of the Committee on Data was presented 
by Mr. H. M. Swetland, chairman of the committee, and 
we give an abstract of this report in another column. The 
report was accepted and the committee discharged with 
a vote of thanks to Mr. Swetland for the excellent work 
done by him. The report of the Committee on Finance 


was then presented by Mr. John A. Seely, chairman of the 
committee, and showed a favorable state of affairs as com- 
pared with the previous year. 

The afternoon session was called to order at 2.45 p. m., 
and the first matter for consideration was a letter from 
the Erle Gas Engine Co., stating that broad claims had 
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been made to the effect that gas engines were not adapted 
for electrical stations, and the company asked that a com 
mittee of the Association should be appointed to make 
eareful tests of this company’s engines. By resolution this 
communication was laid on the table. 

Invitations to the Association to hold its next meeting at 
Omaha, Neb.; Indianapolis, Ind.; Nashville, Tenn., and 
Old Point Comfort, Va., were presented and all were re- 
ferred to the Executive Committee. 

A paper on “‘The Establishment of a Base Price for Cur- 
rent’’ was then read by Mr. J. B. Cahoon, of Elmira, N. Y., 
which commenced by the broad statement that it is only 
the contracts for city lighting by arc lamps which enable 
electric lighting companies to do business successfully, 
and that if these were taken away, leaving only the incan- 
descent lighting and power current, the central stations 
could not make a profit. The writer adopted the price of 
coal as a basis of the price for current, and closed his 
paper by remarks upon the necessity of adopting uniform 
records and blanks so that the results of operation at dif 
ferent stations can be intelligently compared. 

Mr. Bates, in discussing this paper, stated that much of 
the information given and published is practically value- 
less, as no comparisons can be made, owing to the incom 


pleteness and lack of uniformity in the reeords. A great 
deal is published in the electrical journals about the high 
records in the operation of large central stations, but in 
point of fact there are more difficult conditions to be met 
with in operating small stations successfully, and many 
of these stations are examples of good and intelligent 


management. 

The topic of ‘“‘Theft of Current and How to Deal With 
It," was then taken up. In introducing the subjeqt, the 
president, Mr. Nicholls, said that there were few 
states having a statute covering the theft of current, and 
he suggested that a clause covering this crime should be 
added to the criminal code of every state. Canada has 
a law providing for the punishment of theft of current. 

Mr. T. C. Martin presented some notes as a draft of a 
proposed law. Mr. Bates said that there was more trouble 
from tampering with the measuring instruments than from 
actually tapping the wires, and the law should be broad 
enough to cover both forms of fraud. Two members called 
attention to the fact that Massachusetts has a law cover 
ing the theft of gas and electric currents, while Michigan 
proposes a law covering the theft of water, gas and elec- 
tric current. Another member, referring to the ignorance 
of judges, magistrates, city officials and others in regard 
to the commercial side of electric lighting and the cost of 
producing the electric current, said that his company had 
found good results follow from inviting the city officials, 
school teachers, citizens, etc., to visit the central station 
and learn how the current is generated, and how electricity 
is applied, the company going so far as to give exhibits of 
X-ray apparatus, etc. This conciliatory and educationary 
policy might well be adopted in other cases. A resolution 
was adopted directing the chairman to appoint a committee 
of three to report upon the question of theft of current, 
and to draft a bill providing for punishment for such 
theft. 

The report of the Committee on Rules for Safe Wiring 
was read by Mr. William Brophy, being the final report on 
a subject upon which the Association has been at work 
for some years. Mr. Nicholls explained that the matter 
had been now brought to a successful conclusion, after 
long work against great difficulties. At first the insurance 
companies refused to listen to any suggestions from the 
electric light men, but the rules are now used by a large 
number of underwriter’s associations. The report was re- 
ceived and adopted, and, on motion, the Association unani- 
mously adopted the finally amended rules as presented in 
this report. 

A paper on “Municipal Lighting’’ was then read by 
Mr. W. Worth Bean, of St. Joseph, Mich., who made a 
strong attack against the operation of electric light plants 
by cities, claiming that in no case was it actually economi- 
cal, though it was made so to appear by incorrect methods 
of accounting. 

He argued that municipal ownership of electric light 
plants was contrary to the spirit of republican institutions 
and that the government ought not to “enter the field of 
competition.”” We quote further as follows: 

Municipal ownership is unjust to the electrical plant now 
in the field. The central station man has, through his 
industry, ingenuity and executive ability, built up a large 
enterprise. The city has invited him to invest thousands 
of dollars, not only of his own money, but also the money 
of its own citizens, with no immediate show of dividends, 
and, in some cases, barely sufficient income to pay the 
running expenses and interest on the bonds during a pe- 
riod that will amount from one-half to the whole of the 
average amonnt of time allowed for depreciation of the 
= The central station man during this time has been 

arrassed with the anxiety of meeting the fixed charges, 
maintaining the credit, providing a reserve fund to meet 
loss by fire, wind storms and burned-up apparatus, and 
cheering up despondent stockholders who have nothing 
to show for their money but the rosy-hued prospect that, 
at some time in the near future, there will be an adequate 
dividend to compensate them for their risk, and now, 
when these hopes are about to be realized, in a modest 
degree, they are confronted by municipal ownership. He 
must either com with the city—which, through igno- 
rance, will furnish lights below cost—or sell out. The 
latter proposition is impossible, for he can not hope to 
dispose of a plant that has depreciated 50 or 75% without 
great loss, therefore he is compelled to continue in busi- 
ness with his former heaviest consumer, now his chiet 
competitor. © © © © © © Central sta’ men who 


very 
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have been in the business for a long time, and who have 
had years of experience, are, without doubt, the most com 
petent to give the best service of the times. He surrounds 
himself with expert electricians and a corps of able as- 
sistants who have been educated in the business and retain 
their position by the strictest attention to duty. He is 
continually devising means for improving his service, not 
-only in employes, but also in the latest improved ma 
chinery. On the other hand, municipalities change their 
officials frequently, and new men take control. Council- 
men who oftentimes are not even good business men, and 
have no knowledge of apparatus and electrical af- 
fairs, pass on the purchasing of supplies and the 
competency of electricians and engineers, deposing ex 
perienced incumbents and apportioning political plums 
to friends of but ordinary ability. The men now in 
control attempt to compete with electrical experts and 
ompetent engineers of long experience, and about the 
time when they are beginning to understand their plant 
and how to save loss—in a year, or possibly two—the 
council changes, and they must step down to make way 
for those of even less ability. 

Mr. Bates said that Detroit was the only city having 
municipal lighting which issued a report in any way re 
liable, and he warned members that that city had been 
driven to adopt the system in its own defense, He believed 
Mr. Cahoon had made a mistake in his paper (quoted 
above) in claiming that the municipal contracts were all 
that produced revenue. The natural inference was that 
the city had to pay the expenses and profits of the com 
pany, which he considered to be an improper way of stat 
ing the case, Central station men should strive to show 
the city authorities that they are operating reasonably and 
economically. 


The meeting then adjourned and a large party proceeded 
to the power house of the Niagara Falls Power Co. 

The morning session on June 9 was not called to order 
until 11 o'clock, and the first paper presented at this ses- 
sion was on “‘The Niagara Power Transmission Line,"’ by 
Mr. J. G. White, of New York. This transmission line has 
already been described and illustrated in our columns, The 
paper called forth some discussion as to the value of 
transmission lines, and Mr. Bates thought that in most 
cases the central station system would be the best, partly 
on account of the liability to accident or failure on the 
long distance line. Partly for this reason he thought it 
would be ultimate economy to have the line underground, 
as no system of lightning protection can be sure and ¢er- 
tain. The cost of right of way of sufficient width to pre- 
vent trees from falling on the line was also referred to, and 
other speakers thought that there are but few cases where 
the long distance transmission will be as efficient as a 
central station. In reply to enquiries, Mr. White stated 
that insulators can be replaced on the Niagara line with- 
out shutting off the current, if the cable is not tied to the 
insulator, The cable is raised by an insulator on a long 
pole, so that the defective insulator on the crossarm can 
be replaced. He exhibited some of the crossarms and in- 
sulators of this line. 

The next paper was on ‘Profitable Extensions of Elec- 
tricity Supply Stations,’’ by Mr. Arthur Wright, of Lon- 
don, England. Its main points were the extension of elec- 
tric lighting to small stores and to domestic uses, and the 
adoption of a system of graduated changes by which every 
consumer should pay proportionately towards the ex- 
penses and profits of the electric company. In his opinion 
managers frequently make the mistake of catering mainly 
to the large consumers, and regard large bills as neces- 
sarily meaning large profits. The charges should be pro- 
portionate to the costs, and in this way many small con- 
sumers may find it better and more economical to use 
electric light than gas. His own company’s charges are 
much less than the charges for gas. He spoke strongly in 
opposition to isolated plants, which are becoming so gen- 
eral. In using his system of a graduated scale of charges 
he has special meters which show the amount of current 
to be charged for at high and low rates. 

In the discussion, Mr. Bates strongly disapproved of 
cutting rates for electricity below the prices of gas; the 
gas companies must be competed with, but he considered 
it very bad policy to cut the prices, as spoken of by Mr. 
Wright. He did not fear the gas plants as much as the 
isolated electric plants in large stores and office build- 
ings. As to the rates, he favored a uniform rate, but con- 
sidered it a most desirable policy that a contribution to a 
“depreciation, repair and reconstruction reserve fund” 
should be set aside monthly, so as to provide for keeping 
the plant up to modern conditions and requirements. Other 
members approved of Mr. Wright’s system of charges, and 
stated that if the central station men regulated their 
charges merely by the price of gas they could not hope 
to compete with the isolated plants. Electric light can be 
used in many places where the use of gas is impossible on 
account of the generation of heat and the vibration of 
the atmosphere. The policy of catering for the small con- 
sumers opens up a new course which will be followed out 
very extensively in this country. One member stated that 
at Fredonia, N. Y., when the electric railway started a 
lighting plant a few years ago the gas company was charg- 
ing $2.50 per 1,000 cu. ft. The charge of electric lighting 
was so much lower that the price of gas was cut to $1.50, 
and on that being met, it was cut to $1, the cost of both 
gas and electric lighting being then kept at about that 
figure. At these rates the gas company lost $1,000 a year, 
and the electric company $600 a year. The speaker had 
bought up both plants and was trying to find some way 
of raising the rates without losing the customers, . 








382 





At the afternoon session Prof. Charles A. Carus-Wilson, 
of Montreal, read a paper on “‘The Induction Factor, a 
New Basis of Dynamo Calculation and Classification.’’ It 
was largely mathematical] and analytical, and there was 
no discussion. Prof. Elihu Thomson, of Lynn, Mass., who 
was received with enthusiasm, then presented an abstract 
of a lengthy paper on “‘Recent Progress in Arc Lighting,” 
in which the use of the alternating current and enclosed- 
arc lamps were given considerable attention. The use of 
alabaster and opal globes to diffuse the light and to ab- 
sorb the disagreeable violet rays was referred to, but such 
globes absorb 45 to 65% of the light, as against 10 or 12% 
for clear globes. The luminous yield of enclosed-arc 
lamps ig really but little better than that obtained in in- 
candescent lighting, but he thought that the whiteness of 
the light and the daylight effect obtained would be a 
sufficient reason for the large introduction of enclosed 
arcs, now that the lamps do not require frequent trimming 
and attention. There was no discussion on this paper. 

A paper on “The Daylight Work of Central Stations,”’ 
by Mr. T. C. Martin, of New York, was then read by title, 
discussion being postponed in order to enable the conven- 
tion to visit the works of the Carborundum Co. Mr. Mar- 
tin's paper opened by the statement that the development 
of the central station industry has been in some respects a 
failure, and that better results would follow an attempt to 
utilize the plant for 24 hours per day instead of regu- 
lating it by the moonlight schedule. In 1586 there were 
2,4UU central stations in operation in this country, 1,195 
of which were limited to night work. He referred to the 
supply of current for power purposes in large cities, and 
advocated the more general use of storage batteries to 
help out the station pliant, as at the Duane St. station in 
New York. The applications of electricity to cooking op- 
erations, and to heating for cars, residences and for manu- 
tacturing purposes were aiso referred to, the latter in- 
cluding giue pots, silk-finishing rolls, 387 curling-iron 
sets in the Waldorf and Astor hotels, rubber tire vul- 
canizers, etc. 

In the evening Mr. L. B. Stillwell gave a lecture in the 
Park Pavilion on “Niagara Power,’’ illustrated by stere- 
opticon views. 

On Thursday morning, June 10, a paper on ‘Polyphase 
Motors”’ was read by Mr. B. F. Lamme, of Pittsburg, and 
the reading occupied so much time that on its conclusion 
the rest of the programme was postponed in order to make 
time for an executive session. It has been pointed out 
again and again that long papers should never be read in 
full at such meetings, as they take up time which might 
better be devoted to discussion or to other papers, while 
it is impossibie to Keep the interest and attention of the 
audience for more than 20 or 3O minutes at a stretch. 
Wevertheless the chairman permitted more than an hour 
to be occupied in the reading of this one paper and the ex- 
Pilanadion of its numerous diagrams, and as it was not of 
a character to be discussed off-hand the meeting adjourned 
as soon as the paper was concluded. 

At the afternoon session Mr. C. F. Scott, of Pittsburg, 
presented a paper on “‘Rotaries for Transforming Alternat- 
ing into Direct Current,”’ upon which there was no dis- 
cussion. The report of the Committee on ‘Standard Candle- 
Power of Incandescent Lamps’’ was then presented by Mr. 
Ayers, explaining the steps which had been taken in con- 
junction with a committee of the American Institute of 
Electrical Kkngineers in deciding upon a standard of light 
and a standard method of testing. The report was ac- 
cepted and the committee continued. This ended the 
meeting. 

There was a fairly extensive exhibition of electric light- 
ing equipment, including mainly lamps and fittings, and 
the most noticeable feature of the exhibit was the num- 
ber of patterns of enclosed-arc lamps, representing a type 
of lamp which is rapidly coming into use. 

The following officers were elected at the executive 
meeting on June 10: President, Samuel Insull, of Chicago, 
lll.; First Vice-President, A. M. Young, of Waterbury, 
Conn.; Second Vice-President, George R. Stetson, of New 
Bedford, Mass.; Executive Committee, Frederick Gilbert, 
of Boston, Mass.; W. Worth Bean, of St. Joseph, Mich.; 
M. Stevens, of Elizabeth, N. J., and W. McLea Walbank, 


of Montreal. 
— OT 


CONVENTION OF THE MASTER CAR BUILDERS’ AS- 
SOCIATION AT OLD POINT COMFORT, VA. 


(Concluded.) 


At the opening of the second day's session, discussion 
was renewed upon the report of the committee upon ‘‘Au- 
tomatic Couplers,”” presented during the preceding session, 
but little information was developed unless it was that a 
strong difference of opinion and experience prevailed re- 
garding the value of turning down the ends of the yoke in 
addition to the usual rivet connections. Numerically, the 
convention seemed to favor the turned down lip as a 
construction which added considerably to safety and yet 
increased the cost but little. 


Uncoupling Arrangements for M. C. B. Automatic 


Couplers. 


At the 1896 convention of the association, a committee 
report was presented which concluded that the design of 
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an uncoupling device which could be used as standard 
with all forms of M. C. B. couplers was impracticable. 
After some discussion the committee presenting this report 
was continued, with instructions to present at the conven- 
tion of 1897 a design which would answer for a large 
number, if not all forms of couplers, it having appeared 
from the discussion that such a course would be possible. 
As a result of its work this committee presented designs 
for lever, clevis, clevis pin, link and brackets for sup- 
porting the rod, which it believed could be applied to all 
ordinary cars and could be used with any M. C. B. coup- 
ler in which the lock was located in the top plane of the 
coupler head and was operated by a vertical movement of 
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FIG. 1.-STANDARD UNLOCKING ATTACHMENTS FOR M.C.B. COUPLERS, RECOMMENDED BY A 
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after a few remarks from various members 
tion of the efficient work done by the comm. a 
vention voted that the new code of rules | 
letter ballot as ‘‘recommended practice.” 
The next report considered was on th: part 
ing in two, of freight trains in transit, ang 
the most important of any presented. A { 
stract of this report was printed in Engine: 
June 10, and attention here may be confined 
sion entirely, although this was quite limi: 
to bring out but very little important in; 
Mr. G. W. Rhodes, (C. B. & Q.) urged esp: 
portance of the clauses in the report calling 
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the lever arm. These designs are shown by Figs. 1 and 2, 
which are explained py the committee as follows: 

Diagram No. 1 shows the application of the proposed 
standard parts to a car with concealed end sills with the 
parts of the dimensions and located as shown on ‘‘Plate B, 
Kecommended Practice for Attaching Automatic Couplers 
to Cars,’’ arranged to operate the lock in a coupler having 
the lock located on the vertical center line of the coupler. 

Diagram No. 2 shows the application to the same design 
of car with the center of the lock located 3 ins. from the 
vertical center line of the coupler. Within these limits are 
located the locks on the great majority of couplers in 
service. 

Diagram No. 3 shows the application to a car having 
projecting end sills. The bracket supporting the end of 
the release rod farthest from the coupler is provided with 
a projection to enable the lock of the coupler to be held 
in the raised position by pushing the rod toward the cen- 
ter of the car, after being raised, until the outer arm en- 
gages the projection, a feature which with many designs of 
couplers is necessary. 

The dimensions of the parts as shown will be suitable 
for all cars with dead blocks of the dimensions as shown 
on “Plate B, Recommended Practice,’ and with end sills 
8 or 9 ins. in depth; for cars with these parts of different 
depth the proper adjustment can be made by changing 
the relation of the arms of the lever to bring the center 
of the eye of the horizontal arm to the proper height above 
the eye of the lock or by the use of links of different 
lengths. 

There was practically no discussion on this report and 
upon vote of the convention it was decided to submit the 
recommendations of the committee to letter ballot as 
“recommended practice’ of the Association, 

The remainder of the second session was devoted to the 
discussion and amendment of the interchange rules, and 
numerous minor but not very radical changes were made, 
In some respects the modification ordered in the rules for 
billing the cost of small repairs was the most notable im- 
provement made. This was, in brief, that no bill for less 
than 25 cts. should be rendered, and in case of repairs 
costing less being made the maker must wait until they 
aggregated 25 cts. before rendering a bill, but all such 
bills must be rendered within 60 days. In connection with 
this rule it was also voted that bills should not be returned 
for correction when the error involved was less than 25 
cts., but that a claim for credit for the amount in error 
should be made and allowed, if just, on future bills. 
These changes had been recommended in a somewhat 
different form by the Arbitration Committee, but a com- 
mittee of the American Railway Accounting Officers’ As- 
sociation being at the convention to urge the same meas- 
ure, a special committee of Master Car Builders was ap- 
pointed to confer with it and present a separate report. 
This special report was made the basis for the new rules. 
As is always the case, the modifications of the Interchange 
Rules brought out a great deal of discussion, all of which 
was pertinent and of value to the matter under consider- 
ation, but of very little interest to the general reader. A 
most notable fact in this discussion, considering the long 
battle of the advocates of the present rules to secure their 
adoption in place of the former code, was the almost 
unanimous expression of satisfaction with the operation of 
the new rules. 


Third Session. 


After receiving and disposing of a few minor questions 
left over from the preceding session, the convention 
turned its attention to the reading and discussion of special 
committee reports. The first of these to be taken up was 
that on ‘‘Loading Logs, Poles, Bark and Long Structural 
Material on Cars.” This report was quite long and of 
such a nature that it is not practicable to give even an 
abstract here. Briefly stated, however, the report pre- 
sented a practically new code of rules for loading tim- 
ber, wood, bark, girders, pipe and all kinds of structural 
material, using one, two or more cars, and cars of differ- 
ent lengths and capacities. Drawings and instructions 
were given for blocking apart and connecting cars, and 
for supporting or binding the different classes of material 
to secure firm and compact lading. The nature of the 
report was such as to make discussion rather difficult, and 


the slack in draft rigging as a cause of parti 

value of the buffer as a remedy. With a thou 
equipped with M. C, B. couplers and also wi) 

which had been run together in special servic 

B. & Q. R. R., it was noticeable that breaking 
trains had caused little trouble, and further tha 
deterioration of the draft rigging was shown. Ii 
prepared to choose between solid and spring | 
metal cars, but with wooden cars he preferred 
buffer. Several other members followed with re: 
garding the use of buffers which were not particular! 
pertinent to the question under consideration. J, 
£. Simons (Pitts. & L. Erie), and Mr. A. M. Waitt ‘L. s 
& M. 8.), spoke briefly against the location of th: 
unlocking attachments on the top of the « roa 
urged the necessity of devising some form of unlockir 
attachment and of locating it in such a manner at j 
would not be hit by material falling off the car and woulg 
be entirely separate from the coupler. 


Passenger Car Pedestal and Journal Box for 4%, « 8-ip. 
Journal. 

The report stated that the committee had investigated 
the practice of various railways in respect to this questi 
and had obtained the opinions of a large number of mo- 
tive power officials, and from this information had de- 
signed a standard pedestal of the form shown here by Fig 
3. For passenger car journals the committee recom 
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Diagram No.2. 
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Diagram No.3. 


Fig. 2.—Diagrams Showing Application of Standard 
Unlocking Attachments to Different Car End 
Constructions. 


mended the inside dimensions of the standard M. C. B., 
4% x 8-in. freight car journal box. This report of the 
committee was formally accepted, but no discussion of par- 
lar value was brought out. 
Specifications for Cast Iron Car Wheels. 
This report (which we printed last week) proved one 
of the best of any presented at the convention. The dis- 
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rped largely upon the value and nature of the 

mended, which consisted of two drop tests and 

, ; test, In explanation of the report Mr. J. N. 
7 Ml. & St. P.) stated that it was intended simply 
vend suitable tests and let each company make 
» smaller number of these tests, as it chose. His 

»injon was that the thermal test was the proper 

; which to test wheels, as in it they were sub- 
: ome what the same conditions, viz., the heating of 
hy the application of the brakes, under which 

often broke. The manner in which a wheel 







»> a wu } 

ae X \ a 

= BRROO AO) ')) dy 
~ “My ~ESe 255 





MM in 


Section A. | 








Section C Lie ; 


<a- 4) ah «3g 
73) Sectional 
+ Vertical Section. ; Half Side Elevation. End Elevation 


fig. 3.—Standard Pedestal for 4% x8-in. Passenger: Car 
Journal, Recommended by a Committee of the 
Master CargBuilders’ Association. 


under the thermal test depended much upon the 
iperature at which the iron was poured. Iron taken 
ectly from the cupola cracked the wheel quicker if it 
icked it at all, than if it was tempered down and poured 
t a low temperature. In certain tests, which he had in 
1. wheels cracked under the thermal test in from 1 
10 secs. to 1 min. 15 secs., when the iron was poured 
hot, but identical wheels cracked in from 2 mins, 
10 sees. to 4 mins, 20 secs., with the iron poured after it 
had been allowed to cool for a few minutes. He believed 
either the drop tests recommended, or the thermal test, 
would ensure the selection of good wheels, but of the 
three, that the thermal test was the best. 

Mr. W. W. Atterbury (P. R. R.) continued the discussion 
of the thermal test by quoting the results of some records 
kept by the Pennsylvania R. R. From May 1, 1892, to 
May 1, 1897, 6,446 wheels had cracked under the appli- 
cation of the brakes, and 242 wheels burst during the same 
period. These wheels were under both Pennsylvania R. 
R. and foreign cars, and represented wheels from nearly 
every prominent manufacturer in the country. Of these 
wheels, 754 cracked and 8 broken wheels were made at 
the Altoona shops of the Pennsylvania R. R. It was evi- 
dent that there was something about the Altoona wheels 
which made them give better service. At present the Al- 
toona wheels seldom failed under the thermal test. In 
conclusion, Mr, Atterbury made a motion that the specifl- 
cations for tests recommended by the committee be 
changed so that the termal test and one of the drop tests 
should be required instead of any one of the tests alone, 
as originally stated by the report. 

Mr. Pulaski Leeds (L. & N.) supported Mr. Atterbury's 
motion and stated that it was his custom always to test 
two wheels, one by the drop test and one by the thermal 
test. He had found that wheel makers and foundry men 
raised few objections and that he was securing better servy- 
ice from hig wheels, After a little further discussion the 
motion was adopted. 


Air Brakes and Signal Instructions. 


This was a joint report of two committees appointed by 
the Master Car Builders’ Association and the Master Me- 
chanics’ Association, which had for their duty a thorough 
revision of the ‘“‘Instructions’ for air brake and signal 
men. The report was quite long and was taken up nearly 
wholly by the new code of instructions in detail. In the 
discussion the proposed instructions received pretty se- 
vere criticism and it was finally voted by the convention 
to refer the subject back to the committees for further 
revision, the report to be presented at the convention of 
isvs. This finished the proceedings of the third day’s ses- 
sion, except for a number of topical discussions, which will 
be considered elsewhere.. 


Fourth Session. 


The first business of the fourth and closing session of 
the convention was the consideration of the report upon 
Improved Freight Car Buffers. This report was very brief 
and referred only to the ordinary solid M. C. B. 
buffer, the Gould buffer, and the Westinghouse improved 
draft gear, all well-known constructions. 


Improved Freight Car Buffers. 


ean —_ an —- rag eee iron —_, 
j containing a helical spring, having a capacity o 
12,000 Ibs. The total capacity of the buffer is therefore 
24,000 Ibs. A number of these buffers have been placed in 
service on the Lake Shore & Michigan Southern, and a 
few for trial on the New York, Lake Erie & Western and 
es Chicago, Burlington & Quincy R. R. The tests have 
een simply those for endurance in ordinary service, and 
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the results in that respect have been satisfactory. The 
cost of cast-iron buffers, M. C. B. pattern, is about $3.60 
per car; malleable iron, $4.40. The Gould spring buffers 
cost $15 per car. The capacity of the Gould buffer, 24,- 
000 Ibs., is only sufficient to absorb the work done by a 
loaded 60,000-lb. car, total weight 90,000 Ibs., running at 
a speed of 1.08 miles per hour. 

; The improved Westinghouse friction draft gear has been 
in service on 50 coke cars for eight or nine months and 
has required slight repairs to but few of the cars. The 
committee witnessed a test of the draft gear on these cars, 
after eight months’ service, on the southwest branch of 
Pennsylvania R. R. The loaded cars, having a total weight 
of 58,600 lbs. were thrown together at speeds approxi- 
mately four to six miles per hour. Under such conditions 
the motion of compression was 2 to 2% ins., and the ca- 
pacity of the draft gear just about absorbed. A shop 
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seal, and located a suitable distance from bottom edge o/ 
door. Taking everything into consideration, your com 
mittee is of the opinion that the most practical end door 
fastening is that which fastens on the inside, requiring no 
seal, thereby saving considerable labor to the sealing 
clerks and the trainmen in inspecting same. In conclusion, 
your committee recommends that the standard side and 
end doors for box cars, including fixtures, top and bottom 
rails, seal pins, brackets, etc., be in accordance with that 
iiiustrated in the cuts presented herewith 


No discussion followed and upon vote of the 
tion the design presented by the committee was ordered to 
be submitted to letter ballot as ‘‘recommended practice.’ 


conven 


Arch Bars and Column Bolts for Diamond Trucks. 


test of one of these gears was then made under a drop rhis committee was appointed to recommend forms 
weighing 16,000 lbs., and it was found that a fall of 0 and cross sections of arch bars and column bolts for trucks 
ins. just closed it through a motion of 2 ins. In order to under 60,000-Ib. cars and also designs and sizes for similar 
get an approximate idea of the pressure required to pro- * 
duce an equal amount of work, a copper disk, 2% ins. di parts for 80,000-Ib. car trucks. For 60,000-Ib. cars the 
ameter and 2% ins. high, was placed under the same drop sizes recommended were as follows 
Distance bet. Cross sections bars Diam 
top and bottom ——Arch bar, Tie col'mn 
Wheel Base. arch bars at col- Top, Bottom, bar, bolt 
umn bolts, ins. ins. ins. ins ins. 
Jetween 5 ft. and & ft. 6 ims... 0... ccc cccccccscccscrccclte tO 16% 1%x4 14% x4 x 4 1% 
1644 and greater 1% x 4 lig x 4 le x 4 1s 
Oh ccsdsenken --14ly to 16% 1% x4 1% x4 is x4 ls 
1644 and greater 1% x4 1 x4 x 4 1S 
Ba a OS Wiad Sardi eden ddnsaws «ess Keeseinasns -.14% to 16% 1% x4 1 x4 by x 4 1% 
ié%¢ and greater 1 x4 hmx4 6x4 1s 
and the weight allowed to fail ¥y ins. The compression 0. For 80,000-lb. cars the sizes recommended were: fo: 


lue copper Gisk Was 7-52 10s. A sllMlar disk was Ucn 
piacead sD @ COINpPressi0on Lesung Maculbe and it reyulied 
iv2,UdU 108. Lo reuuce Lhe Delgul i-od lus. Luis can, Liere- 
tore, De laken as Lhe LOLal Capacity of the Wesunghouse 
drait gear. AS the sprig resistance 18 15,00 ids., Wwe 
value Oi the irictonal pare Of tne device is 152,080 — 15,- 
Uuu = 167,080 ips. It will be seem that more han Nine- 
Lenins OL tue resistance is Dy Lricu0n. AS LOIS 1s We COh- 
trouing resistance, and as it acts in poth ways, tnat is, ia 
recoll in einer direcuoOn as weil aS In CuillpressiOn, it 
will be evident that it exercises a Draking acllun upon, and 
eneciually checks the recoil of the springs. This recoll 
of spring acuon frequently causes trains to break in two 
and racks the drait rigging aba car framing. ‘To eliminate 
these destructive forces 1s the maim object of the Westing- 
house drait gear. ihe work done in compressing it, as 
snown by the drop test, is 1,UuU Ibs, x % IL. = 12,0U0U IL. 
ips. The resistance of the standard draft spring 1s 
1¥,Vv00 12,000 

—-— x 1-6 ft. = 1,583 ft. lbs. Now——-— = 7.5, which is 


the ratio of the resistance of the Westinghouse draft gear 
to that of the standard draft spring. ‘inis tormer will, 
therelore, absorb 7.5 times the snock absorbed by the or- 
dimary drait spring. ‘This draft gear is now being fitted 
to the 6UU steei cars, 1UU,UU0U ibs. capacity, building tor the 
Pittsburg, Butler & Lake Erie R, R. 


The discussion on the report was quite brief. Mr, G. 
W. Rhodes (C., B. & Q.) and Mr. R. P. C. Sanderson 
(Norf. & Wn.) both spoke in favor of the solid M. C. Bb. 
pattern of buffer for wooden cars as being cheap and effl- 
cient. Mr. Rhodes considered that the shock did not have 
to be very great to close the spring in either of the pat- 
ented devices shown and that when this point was reached, 
neither was anything but a solid buffer. Mr. A. M. Waitt 
(L. S. & M. 8S.) called attention to the fact that in the 
Gould buffer the shock was in the plane of the center 
sills and car frame, and in this respect he believed it to 
present advantages over the Westinghouse gear. Upon 
motion of Mr. Waitt the M. C. B. solid buffer was sub- 
mitted to letter ballot as a standard of the Association. 


Box Car Side and End Doors, 


A circular of inquiry issued by the committee brought 
replies from 28 railways representing 2u2,v00 box cars, 
Companies representing 180,v0U box cars were in favor of 
the common batten door, while the balance tavored either 
frame or flush doors. In regard to the style of hangers, 
companies representing 90,000 box cars were in favor of 
overhung doors, with roller hangers not patented, and the 
remainder, representing 112,000 cars, favored either the 
common slide hangers or various patented forms of 
hangers. Basing their work upon these replies and the 
necessity of not infringing any patents the committee 
worked out a design which it described as follows: 


The side and end doors to be hung by two cast or mal- 
leable iron hangers to each door, each hanger secured to 
the door by three -in. carriage bolts and two %-in. dow- 
els, tapering to %-in. Each nanger to be supplied with 
a chilled cast-iron roller fitted into the hanger. The top 
rail to be % x 2% ins. wide, backed by a piece of oak run- 
ning full length, being about 1% ins. horizontally and 1% 
ins, vertically, the rail to be fastened to this oak strip and 
through side or end plate by %-in. countersunk bolts, 
about 20 ins. apart. The lower edge of door to have an 
iron rail % x 2% ins., rabbetted flush into the lower cleat 
and projecting 1 in. below the bottom edge of door, and 
fastened with button-head countersunk rivets -in. in 
diameter, ing through the %-in. iron rail, bottom 
cleat and sheathing of door. These rivets to be about 15 
ins. apart; also two button-head rivets %-in. in diameter, 
passing through the %-in. iron rail, %-in. from bottom of 
rail, and so located that the button heads will come in 
contact with the door brackets when the door closes, 
thereby hold the door tight against the car body. 

It is the opinion of your committee that it would be 
useless to recommend a standard size of door, as the door 
will have to correspond with the door openings of the 
various sizes of box cars. The recommended door, how- 
ever, is the common batten door, with three pine cleats 10 
ins. wide, and located at and bottom edges and center 
of door on the ‘inside, and filled in on the two side edges 
by filling strips 5% ins. wide, the door to lap 2 ins. on 
closing side against an oak stop strip, running full length 
of door and fastened to the door post by %4-in. lag screws; 
the door to lap on door post on opposite side of door at 
least 4 ins. The door fastenings for seal to be the common 
hasp and eye bolt, in connection with the seal pin and tin 


top bar 14% x 44 ins., for bottom bar 1% x 442 ins., and 
for tie bars % x 4% ins. 
the report said: 


In respect to the material used 


In recommending these sizes, it is assumed that ma- 
terial of good quality is used. Wrought iron or steel hav 
ing @ tensile strength of 50,000 to 55,00u Ibs. per sq. in 
and an elongation of 20% on a section originally 2 ' 


, = ins. long 
would satisfactorily fill the requirements. Material hav 
ing a tensile strength of less than 48,000 or more than 
60,000 Ibs. per sq. in., or showing less than 15% elongation 


on a section originally 2 ins. long, or if the test piece shows 
a granular fracture covering more than 5u% of the fra 

tured surface, should not be used The material should 
also be free from cracks or fractures when bent to th 
required forms. = 


There was no discussion and the convention voted 
submit the recommendations to letter ballot fox 
as ‘“‘recommended practice’”’ 


adoption 
by the Association. 
Steel Underframing for Freight Cars. 

This committee of five membefs was appointed to pre- 
sent individual designs for standard stee] underframes for 
freight cars, and five designs were presented, two by R. P. 
C. Sanderson (Nort. & Wis.), two by G. R. Joughins (Norf. 
& Sou.) and one by J. N. Barr (C., M 


- & St. P.). Space 
will not permit the illustration of these designs here, 
Briefly described, they were all for 60,000-Ip. capacity 


o4-ft. cars, 8 ft. 4 ins. wide inside, 7% ft. from floor to 
top of plate, and 4 ft. 2 ins. from top of floor to top ot 
rail. The committee recommended the adoption of these 
dimensions by the Association and said: 


It is particularly desirable, whatever design of steel 
underframe be adopted as standard or as recommended 
practice of your Association, even if the detail of the 
tastenings and less important parts be lett to the individ 
ual choice of the builder, that the length, section and 
weight of the main sills, end sills, draw gear and bolster 
be shown on the Association’s drawings, so that the roll- 
ing mills and car builders who wish to take up the ques- 
tion of manufacturing the steel frames for 6v,WU0-Ib ca- 
pacity cars can take advantage of market fluctuations to 
buy stock when prices are low, with the assurance that 
the size and length of sills will surely be used by any rail 
way companies ordering freight cars with steel frames 
and further, that the stock of sills carried by railroads for 
their own use can also be depended on to suit any steel 
framed interchange freight car that may be damaged on 
their line. Therefore, in presenting these drawings for the 
criticism, choice, and, we hope, approval of your Associa 
tion, we earnestly urge that the dimensions for a stand 
ard interchange freight car mentioned above, to which 
these drawings have been made to conform, should be sub 
mitted to the Association by letter ballot, for adoption as 
standard, and that the Association will make a choice of 
one of the designs presented and adopt it or its leading 
features and dimensions as recommened practice, 


In the discussion Messrs. Barr, Joughins and Sanderson 
spoke in favor of their special designs and urged the con- 
tinuation of a committee to report on the same subject at 
the convention of 1898. By votes of the convention a new 
committee was appointed to consider the subject, and th« 
general dimensions for freight cars recommended by the 
present committee was submitted to letter ballot for adop- 
tion as ‘‘recommended practice’ by the Association. This 
was the last of the special committee reports on the pro- 
gramme, and the convention turned its attention to the 
topical discussions. 


Topical Discussion. 

The noon hours of the first, third and fourth days’ ses- 
sions of the convention were devoted to the discussion of 
topical questions suggested by the committee on subjects 
Some of the more valuable and interesting of these dis- 
cussions will be given here, without attempt to keep the 
sequence of their discussion by the convention. 

Thermal Tests of Wheels. 

Mr. G. L. Potter (Pa. Co.) introduced this subject with 

the following paper: 


During recent years the competition in railway business 
has resulted in a marked increase in the speed and size of 
trains and in the size and carrying capacity of the cars. 
These new conditions developed weaknesses in some parts 
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of the equipment and made it necessary to devise means 
that woud reduce the iaiiures of Lhe imporuot paruw to 
the minimum. Une more or less seri0Us CaUse Of wrecks 
ig que to tne breakage of wueeis. in some Ccuses the fali- 
ures are due to Wan. Of proper inspection, waereby wheels 
which are worn trough the Chis, or Rave sealis in the 
tread, or o.ner deiecis, are aiiowed lO remain in service 
longer than they should, There is, however, one cause of 
breakage of wheeis that the most carefui inspection can- 
not prevent, namely, that due to the expansion of the 
tread caused by long and severe application of the brakes, 
freyuentiy necessary on long, steep grades or in controiiing 
heavy tast trains with @ lew air brake cars, resul.ing iu 
the wead becoming very nO’, CuUsiug it lo expand, Lavre- 
by introgucing strains in the wheei which it cannot resist. 

in considering the subject with a View to overcom.ng 
failures from this cause, it was thought tnat the introduc- 
tion of specifications requiring representative wheels to 
stand a test which would pring upon them the same strains 
that are produced by severe brake appiucation, woud re- 
suit in producing wheels that would be safe to use under 
the most trying conditions. Such specifications, wuicn are 
simiiar to those recommended by the committee appointed 
to report to this convention on ‘Specifications and Guar- 
antees for Cast Iron Wheeils’’ (Eng. News, June 1U), have 
been in use on the Pennsyivania ines for a year or more, 
with very satisfactory results. The manufaciurers ex- 
perienced some difficulty at first in meeting the require- 
ments of the specifications, but soon found that by the 
use of the proper metals and care in annealing, the diffi- 
culties could be readily overcome. 

The carrying capacity of freight cars having increased in 
a@ much greater ratio than the weight, and as the braking 
power that can be used on such cars is limited by the 
light-weight of same, and with the greater speeds of to- 
day, the wheels receive much more severe punishment 
from the brakes than formerly, Also, as the amount of 
double tracks is constantly being extended, making it still 
more necessary to take additional precautions to prevent 
wrecks on account of the possibility of trains on the other 
track being wrecked also, wheels furnished under specifi- 
cauions requiring such a thermal test as is now in use and 
as proposed by the committee, will surely be safer to use 
than those furnished under no specifications or specifica- 
tions requiring only a drop test, which subjects the wheel 
to shocks that it seldom, if ever, receives in service. It 
has been advanced that it is possible to make wheels that 
would meet the thermal test, but that owing to the na- 
ture of the metal used (it being too soft or Raving other 
properties that would prevent its chilling properly) would 
not necessarily give _ service in so far as wear is con- 
cerned, but this can provided against by requiring the 
maker to guarantee the wheels to give a proper time or 
mileage service, 


Laboratory Bureaus for Railway Companies. 


Mr. R. P. C. Sanderson (Norf. & W'n) presented the fol- 
lowing short paper on this subject: 


With the increasing railroad competition, decreasing 
earnings and hard times generally, economies have be- 
come more and more important. One economy, which is 
of supreme importance to railroads and is becoming more 
and more recognized, as indispensable by progressive rail- 
road managers, is to obtain the very best possible mate- 
rials for the least possible money, or, to, obtain a material 
that is good enough for the purpose and is cheaper than 
something that may be unnecessarily better. The general 
manager of a small railway feels that he has the same 
urgent need for more or less scientific and practical ad- 
ministration in his motive power department, as, has the 
general manager of a large railway, bu: he cannot afford 
to establish a laboratory for testing materials, for the 
small amount of this business that is to be done on his 
road. He would unquestionably prefer to purchase ma- 
terials on specification, but as he cannot test them, feels 
that it is a farce to make specifications and afterwards 
not to know whether they are lived up to. 

It would be a great boon to the managers and motive 
power officials, of large and small railways, if some plan 
could be devised, whereby facilities for testing materials, 
such as are generally used by railroads, could be readily 
provided at small cost. The equipment of a laboratory is 
a very expensive undertaking, and after having accom- 
plished this it is not a very easy thing to obtain a man 
to take charge of it who is sufficiently well trained in 
analytical work to be really useful, at anything like a 
moderate salary from a modern manager’s standpoint, and 
for a small railway it is doubtful whether the expenses 
could be justified by the saving to be effected as a result 
of this work, From a manufacturing or supply man’s 
standpoint, it ought to be, and I believe is, much more sat- 
isfactory to manufacture and sell materials on a definite 
specification, which means a clear understanding as to 
what materials actually are, than to make or to sell ma- 
terials on indefinite promises, such as ‘‘being the best of 
their kinds” ‘‘or ‘‘quality’’ or “‘the best in the market’’— 
to find then that the materials didn’t give satisfaction be- 
cause they were really not what was wanted or because the 
agent did not fully understand, at the time the purchase 
was made, what the actual requirements were. 

I believe it is possible, nay, practicable to establish at 
a half dozen or so conveniently located railway centers, 
well equipped chemical and physical laboratories for the 
purpose of testing paints, oils, metals, soaps, etc., in 
charge of competent men with competent assistants who 
should be paid good salaries to obtain the best talent; 
these Laboratory Bureaus to be under the charge of a 
board of directors or executive committee appointed by 
the railways and to be equipped and supported by an in- 
itiation fee and annual dues paid by the roads on some 
equitable basis: say, the number of cars or engines owned 
by each cOmpany. The contributions paid to be so regu- 
lated that they will just meet the equipment, repairs and 
fixed charges of the establishments and a definite schedule 
of charges for analysis and tests to be established so that 
the roads making most use of the laboratory would pay in 
proportion to the benefit received. 

It may be suggested by suspicious persons that the men 
in charge of such laboratories would be open to corruption, 
and it would be doubtful as to whether reports made could 
always be depended on. It is, however, a very simple 
matter to ensure that the analyst should know nothing of 
the source from which the materials he is working on 
came, Samples for analysis or test should bear no trade 
mark, and should always be sent by the railway company 
and not by the supply firm, and should simply have a 
designating mark or number to be registered by the rail- 
way furnishing it. If any railway company were dissatis- 
fied with the results of any test, or analysis, a system of 
cross testing could be devised, whereby the men in charge 
of some other laboratory could have corresponding sam- 
ples furnished him for test, bearing different marks. By 
this means effective work could be done at a very small 
cost, and I believe that even large railways would find it 
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to their benefit to abandon their own testing departments 
and use the general jaboratory. It is likely also that with 
the experience gained in these laboratories, standard speci- 
fications for dimerent railway supplies could be prepared 
by the men in charge, to be suomitted to the executive 
committee for their approval and voted on at the annuai 
convenuons tor standaras. 


bar greater uniformity in manufacture and better qual- 
ity of materials would unquesuonably be the results of 
such arrangement, and it is believed that considerabie re- 
duction in the general cost of materiais purcnased would 
be one result, while a second one would be that the manu- 
tacturing and selling of railroad supplies would be a much 
more satisfactory and profitable business. 

The discussion was continued by Mr. G. W. Rhodes (C., 
B. & Q.) and Mr. C. A. Schroyer (Chic. & No’w'n), both 
of whom spoke highly of the value of the testing labora- 
tory, in selecting the numerous supplies and materials 
used by railways. 


Copper Sheathing for Passenger Cars. 


This question was brought up by Mr. W. C. Appleyard 
(N. Y., N. H. & H.) and excited unusual interest trom 
the members. In a few opening remarks and in reply to 
questions, Mr. Appleyard gave the following information 
regarding this interesting experiment; 

In December last we selected one of our first-class cars 
ana had the sneatning removed. We redressed and 
biocked the frame and prepared the metal sneatning tor 
the car, ‘The process was siow in the case of tne firsc 
car, a8 we had to teel our way. We used our standard 
passenger car sheathing, except that in tnis case we made 
it somewhat thinner than usual. We thought the copper 
would add considerably to the weight of tue car. Since 
the completion of the car we have tuund that it is not de- 
sirable Lo thin sheathe it, for the reason tnat the lips of 
the grooves in the edge of the shea.hing are inclined to 
curl somewhat, there not being lumber enough in the 
upper lip to make it stable, All the posts and corners, in 
tact every exterior portion of a passenger car commonly 
made of wood we sheathed with copper. The gage of the 
copper was No. 28, but if we were to continue we would 
use No, 30, which would work somewhat better and 
lessen the weight considerably. The car went into service 
last January. ~ It was oxidized by a solution commonly 
used for such purpose. It was put on one of our Shore 
Line fast trains and has continued in service without in- 
terruption. The effects of yard treatment, in cleaning, 
have been uniformly satisfactory. It costs much less in 
labor to clean the car. The copper is — on in exactly the 
same way as the ordinary wooden sheathing. The cost 
of the car as nearly as we can calculate would reach about 
$50 more than treating the car in the usual fashion. That 
cost was due somewhat to the slowness of the work. It 
will require about 800 or 900 Ibs. of copper to the ordinary 
passenger coach. The present price of copper is 15 cts. 
a pound. The great saving is in the shop space and time 
required to do the work. As the metal sheathing can be 
applied to an old car as well as a new one, the saving 
can be reckoned easily. We have had no appreciable evi- 
dence of any expansion. We sent the car out in cold 
weather, and it has seen a few very hot days, but there 
appears to be no change on the car. The stiffness of the 
material would prevent any bad appearance on the board. 

Samples of this copper sheathing were exhibited by 
Mr. Appleyard and were carefully studied by the mem- 
bers. At a passing glance the sheathing would not be 
distinguished from the regular Pullman paint and var- 
nish finish, used on the regular Pullman parlor and sleep- 
ing cars. : 

The advantages to be gained by using M. C. B. air brake 
defect cards was a subject introduced by Mr. Thos. Fildes 
(L. 8S. & M. §.), who stated that he had used a card to 
which had been added a list of a score or so of items of 
injury or derangement most commonly found in air brakes 
This card was used by the trainmen who, when trouble 
occurred with the air brake in transit attached the card to 
the defective car with the item naming the particular de- 
fect existing crossed out by pencil. By this system when 
the car reached an interchange point the inspector knew 
at once where to look for the trouble, and, similarly, re- 
pairs could be made without going to the trouble of hunt- 
ing all over the air brake fixtures, as would be necessary 
if the car was simply marked as defective without any 
definite location of the defect being made. Messrs. G. W. 
Rhodes (C., B. & Q.), A. M. Waitt (L. S. & M. S.), W. S. 
Morris (Ches. & Ohio), and others spoke in favor of this 
system as saving time and labor in making up trains and 
repairing defects in air brake equipment. 

The next question was brought up by Mr. G. W. Rhodes 
(C., B. & Q.) and was: Whether it is safe and practicable 
to splice air brake hose? Mr. Rhodes stated that he had 
used for some time a malleable iron nipple and collar 
splice for air brake hose with good results in practice 
and a great saving in hose. These splices cost 7% cts. 
each, and he had found by actual count that these splices 
had resulted in a saving of 200 new hose monthly at one 
of his shops alone, There was one objection which might 
be urged against splicing, and that was that it introduced 
an additional joint in the air pipe; but he had experienced 
no trouble from this source. He wished, however, to 
distinguish between splicing and patching hose. Patching 
was not satisfactory. Mr. J. N. Barr (C., M. & St. P.) 
stated that like Mr. Rhodes he had used spliced hose with 
very satisfactory results. After some further discussion, 
it was voted as the opinion of the members present that 
the splicing of air brake hose was a proper and safe 
practice. 

Following the same general subject Mr. A. M. Waitt (L. 
S. & M. S.) brought up the question of specifications for 
air brake hose. He had found that but few railways had 
such specifications, but believed they would be advantage- 
ous in securing better hose. The 24-month guarantee of 
Lose he considered of little value. He had adopted a 
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24. 
waaay 
system of testing hose which he regarded as 


ful in showing its quality. It was simply cae 
ring % in, wide from the hose and then | aa 
spring balance ascertain how much of a p ne : 
peel the duck from the rubber. He had 1 at ie . 
strength of the pull was a very good indi os the 
quality of the hose as experienced in actu ; = 
found too that a good elastic rubber was an ant lee 
sential in the durability of hose, and this co deen 
mined by the very simple test of stretching « er the 
gum cut from the hose until it broke. Mr. | Oxtge 
(Pa, R. R.) confirmed Mr. Waitt’s statemen to the 
value of these very simple tests and as to th: ability 
of specifications. ’ 

The advantages of making journal boxes wi: 
stead of square bottoms was brought up by Mr 
(Pa. Co.), who stated that round bottoms had 
standard on the Pennsylvania lines, because fi; 
struction is a lighter one, second it is stronge: 
it takes less waste to pack the box. 

Mr. John Mackenzie (N. Y., Chic. & St. L ke in 
favor of having an M. C. B. coupler defect . 
stated that such a card had been used on the » York 
Chicago & St. Louis R. R. for some time for Purpose 
of determining the causes of uncoupling in : sit. It 
was used by the trainmen, who filled out the cari ang sent 
it to the main office. As a result of the stud: of these 
reports he had found that over 90% of the brea -in-two's 
of trains in transit was due to poor coupling by ‘he train. 
men. 

A number of other questions and propositions 
brought up and briefly discussed by various 
but are not of sufficient general interest to bx resented 
here. As a whole the topical discussions furnisted some 
of the most interesting business of the convention. The 
result was due very largely to the fact that the duty of 
presenting each question and giving the reasons for pre. 
senting it, had been assigned in each case to some one 
member, generally the member who had suggested the 
question, who become its sponsor, so to speak, and did 
his best to call out discussion and comment. 
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Election of Officers. 


The closing hour of the fourth session of the convention 
was taken up with the election of officers and the pre. 
sentation of resolutions and other routine business. The 
following officers were elected: President, S. A. Crone (N, 
Y. C. & H. R.); First Vice-President, E. D. Bronner (Mich, 
Cent.); Second Vice President, C. A. Schroyer (Chic, & 
No’w'n); Third Vice President, J. T. Chamberlain (B. & 
M.); Treasurer, G. W. Demarest (North. Cent.); Members 
of Executive Committee, W. S. Morris (Chesa. & Ohio), 
Samuel Higgins (Lehigh Valley) and C, M. Mendenhall 
(P., W. & B.). 


The committee, consisting of Mr. A. M. Waitt (L. S. & 
M. S.), Mr. J. T. Chamberlain (B. & M.) and Mr. C. A. 
Schroyer (C. & N. W.), appointed to suggest subjects for 


committee reports at the convention of 1898, submitted 
the following: 


(1) Injury to track and trucks from salt water drippings 
from refrigerator cars and best method for its prevention. 

(2) Trains parting (continued). 

(3) On the improvement and perfection of the top hinge 
— so that it may completely exclude dust from journa! 

xes, 

(4) On the modification of the standard journal! boxes, 
to adopt them for use in trucks (whether for passenger 
or freight cars) involving the use of estals, 

(5) To consider the question of ning the length and 
spread of the guard arm of the automatic coupler. 

(6) To consider (jointly with a committee of the Master 
Mechanies’ Association) whether the standards of the as- 
sociations in the matter of square bolt heads and nuts 
—- in any way to be modified. 

(i) Air brake hose specifications. To consider the pre- 
vailing conditions connected with the manufacture and 
use of air hose and the necessary requirements to insure 
hose being properly made. 

(8) Standard coil springs for freight car trucks. 

(9) To consider the practicability of establishing test 
bureaus for railway companies. 

(10) The value of thermal tests for car wheels and how 
they should be conducted. 

(11) To consider the best method for packing and care 
of journal boxes. 

(12) Joint Committee of M. C. B. Association, American 
Railway Association and Master Mechanics’ Association to 
further consider the revision of air brake and signa! in- 
structions. 

(13) Committee to consider further and report designs 
for steel framing for freight cars, and to obtain criti- 
cisms on designs furnished by joint committee. 

(14) Is it desirable to have a uniform system of indi- 
cating on defect and repair cards the exact location of de- 
fects? If so, what is the simplest way of accomplishing 
the desired result? 


In presenting this list of subjects the committee said: 


Your committee would call the attention of the mem- 
bers to the fact that with many subjects the burden of 
work necessarily falls on the chairmen of the committees, 
and as some of the topics can readily be made the subject 
of individual papers, we would recommend that the Ex- 
ecutive Committee consider the advisability of assigning 
some of the subjects each year for individual investiga- 
tion and papers on the results of such investigation. 


Exhibits and Excursions. 


As usual, a large number of firms had their wares on 
exhibition, and in so far as we have been able to secure 
their names these firms are mentioned under ‘Industrial 
Notes” in our Construction News supplement this week. 
The Supply Men’s Association provided its usual rather 
lavish supply of entertainments for the members pres«xt. 


, 








